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TRANSACTIONS

AMERICAN PHILOSOPHICAL SOCIETY.

SYNOPSIS

OV THE

EXTINCT BATRACHIA, REPTILIA AND AYES OP NORTH A.MERICA.

ISY EDWARD D, OOPE.

Bead September 18. 1868, and April 2, 180S).

PREFACE

Tt is not designed in the present essay, to give descriptions of the known remains of

the Batrachia, Reptiles and Birds, which have been more or less fully made known by

others. This is left for the day when our knowledge shall more nearly approach complete-

ness. While the subject is in its infancy, I. have thought best to describe only those

species and types which are new, and those portions of imperfectly known forms which

will throw additional light on their relations and affinities. In adhering to this plan, I

have been able to add no little to the history of the Reptiles already described by my
predecessors, Leidy, Owen, Dawson, Wytnan, Lea, etc. Where, however, 1 have had

nothing to add, I have referred to their published descriptions, which are numerous and

well-known. The literature of the subject will then be found under the respective specific

heads.

The -present Memoir was originally prepared under the title of "Contributions to the

History of tin; Vertebrates of the Mesozoic Periods in New Jersey and Pennsylvania,"

and presented to the Academy of Natural Sciences of Philadelphia, for publication, Fifth

Month, 14, 1867. The more important parts of its contents were at the same time

embodied in a, series of remarks before the Academy. This essay was withdrawn, owin<>-

to delay in the publication, and the remarks made were not printed. An abstract; of part

ameki. philoso. son.—vor,. xiv. I
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of them was, however, published in the Proceedings of the Academy for the same year,

page 234,

Additional material was shortly afterwards sent to the writer, and the important con-

tributions on the Batrachia of the coal measures, and on the Elasmosauridas, written.

The Palaeophis and some of the Testudinata and Pythonomorpha were also added.

In the course of these investigations, prosecuted during the past six years, with

reference to the structure and relations of the extinct Keptilia, the following general con-

clusions have been attained to, besides many of lesser significance.

First: That the Dinosauria present a graduated series of. approximations to'the birds,

and possess sonic peculiarities in common with that class, standing between it and the

Crocodilia.

Second: That serpents exist in the Eocene formations of this Country.

Third : That the Chelydra type was greatly developed during the American Cretaceous,

and that all the supposed marine turtles described from it, are really of the first named

group.

Fourth: That the Keptilia of the American Triassic are of the Belodou type.

Fifth : The discovery of the characters of the order Pythonomorpha.

Sixth The development of the characters of numerous members of the Batrachian

Sub-order Microsauria in the United States.

1 must express my obligations to Prof. Geo. II. Cook, of the Geological Survey of

New Jersey, who kindly placed the specimens procured during the Survey at my disposal.

1 am also particularly indebted to Prof. John S. Newberry, of Columbia College, New

York, and director of the Geological Survey of Ohio, for the loan of the unique and

important material from the carboniferous beds at Linton, Ohio, contained in his private

collection. I am under similar obligations to Wm. R. Webb, Superintendent of the Land

Office at Topeka, Kansas, for the important type specimens of Polycotylus latipinnis,

and to Prof. Agassi/, for the freedom of study and description of the unequalled Mosa-

sauroid material in the Museum of Comparative Zoology, Cambridge. Also to Philip 1\

Tyson, of Baltimore, for similar advantages, and to Dr. Theophilus M. Turner, of Fort

Wallace, Kansas, for the discovery of that extraordinary reptile, the Llasmosarus pla-

tyurus, and its shipment in unusually good condition. Dr. E. 11. Showaltcr. of Uniontown,

Alabama, has placed me under obligation, in sending the beautiful fossil of Clida.stes

propython. I must also express obligations to Prof Marsh, of Yale College, Dr. Lock-

wood, of Keyport, New Jersey, and to other friends.



AND AVES OF NORTH AMERICA.

SYNOPSIS OF THE PRIMARY TYPES EMBRACED IN THIS ESSAY.

The Classes Avcs, Reptilia, and Batrachia arc those over which the present review

extends. The classes of veretebrata not included art; : the Dipnoi, Pisces, Elasmohranchi,

Dermopteri, and Leptoeardii and the Mammalia.

The Aves, Reptilia,, and Batracbia are characterized and distinguished from all the

other classes as follows: the points wherein they differ from each other are italicized.

BATRACHIA.

Axial element of the brain chamber a single membrane bone, the parasphenoid ; occipital

condyles turn, on the exoccipitals.

Mandible compound, supported by quadratum.

A distinct coracoid bone.

Limbs when present ambulatory, attached anteriorly to a scapular arch which is free from

the cranium.

Nervous System. Cerebral hemispheres larger than optic lobes, not covering the optic

thalami, and with the lateral ventricle on their inner .side.

Fornix and arbor vitse none; medulla oblongata straight ; olfactory lobes terminal, sessile.

Circulatory /System. Heart with two and three chambers.

Three or 'more aorta bows ; aorta with two roots from a ductus communis and bulbus

arteriosus.

REPTILIA.

Axis of brain case, the basi-occipital and sphenoid elements developed in the primordial

cartilage, the first with exoccipitals bearing one condyle.

Mandible compound, supported by quadratum.

Coracoid bone distinct.

Limbs the anterior attached to a scapular arch which is free from cranium.

Metatarsals and metacarpals distinct; carpals and second row of tarsals also distinct;

usually the first row of tarsals also.

Pubis not in contact with ischia distally.
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Nervous System. Cerebral hemispheres larger than optic lobes, extending over and con-

cealing optic thalami, and with the lateral ventricles on their outer side.

Fornix and arbor vitro none ; medulla oblongata, abruptly curved ; olfactory lobes terminal

pedunculate.

Circulatory System. Heart with three or four chambers.

Aorta with two roots, and rarely an additional bow ; no bulbus arteriosus.

AVES.

Osseous structure as in Reptilia, except metatarsal and usually metacarpal bones are con-

fluent with each other, and with the carpal and second series of tarsal bones ; first series

of tarsals continent with tibia.

.Pubis turned backwards and more or less confluent with ischium.

Nervous System. Cerebral hemispheres larger than optic lobes, and concealing optic

thalami with the lateral ventricle.

Fornix and arbor vitas, present; medulla oblongata bent; olfactory lobes inferior sessile.

Circulatory System. Heart with four chambers.

Aorta with one root turning to the right, no bows, and no bulbm arteriosus.

Class I.-B .A. T 1 1A C HE I A. .

The vomer is double, and usually bears teeth in this class; the premaxillary is single

or double.* Teeth never planted in deep alveoli.

There arc six orders, as follows:

TKAGIIYSTOMATA.

Caudal vertebra' and frontal bones distinct. Inferior pelvic elements not confluent.

(). o. maxillaria, prefrontalia, palatum and pterygoidea wanting; nasalia present.

Ethmoid, two lateral pieces, each forming part of palate;.

Mandibk; toothless, condyloid, teeth pleurodont. No "postorbital and supertcmporal

bones." First pair ceratohyals distinct.

* Two premaxillary bones are usually ascribed to the Batraehia, but in many Salamanders they are confluent.

Thus while they are double In Balamandra, they are single in Hemisalamandra, Triton and Diemyotylus. In

Amblystomidse they are double. Among Plethodontidai, they vary. Of Plethodontine genera Batrachoseps and

Stereochila (Cope gen. nov. tor PuudotrHon marginatut Hallow) have them single, and Plethodon double. Of

Spelerpine forms, Maneulus (Cope gen. nov. for Balamandra quadridigUala Holbr.) Oedipus and Spelerpes have but

one, and Geofriton and G-yrinophilus (Cope gen. nov. for Balamandra salmonea Btorer Pseudotriton salmoneus Bd.)

have two premaxillaries. Dcsmognathus and A.mphiuma tare single premaxillaries.
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PR0TE1 DA.

Caudal vertebree and frontal bones distinct. Inferior pelvic elements not confluent.

(). o. maxillaria, prefrontalia and nasalia wanting; palatina and pterygoidea present.

Ethmoid* a vertical plate on each side the cerebral lobes.

Mandible toothed, teeth pleurodont. Ceratohyals, first pair connate.

No "postorbital and supertempora] bones."

U ROD EL A.

Usual cranial bones present, but pterygoids reduced or wanting.

No "postorbital or supertempora] bones."

Caudal vertebrae and frontal bones distinct.

Ethmoid, a vertical plate on each side.

Mandible dentigerous; teeth pleurodont.

Inferior pelvic elements horizontal, in contact; no osseous pubis; ilium suspended to a

sacral rib.

(Mostly no quadratojugal.)

GYMN0PH1 DI A.

Usual cranial bones present and distinct, including frontals and pterygoids.

Caudal vertebra 1 distinct.

No "postorbital or superteniporal bones."f

Ethmoid annulus surrounding cerebral lobes.

Mandible; dentigerous; teeth anchylosed by their bases.J

(A quadratojugal.)

* Erroneously oalled orbitosphenoids by me. Journal Acad. 1866, (on Anura.)

f When the temporal fossa is overarched, it is by expansion of the maxillary and quadratojugal. (Stannius says,
"Squama temporalis.")

:|: The teeth of Csecilia are oompressed with a trenchant posterior edge, which is crenate after the manner of
Megalosaurus, Carcharias, etc. Thus to the numerous genera of Saurians and Selachians possessing this character,
must be added a Batrachian.

AMEBI. rniLOSO. soc.

—

vol. xiv. 2
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STEGOCEPHALI.

Usual cranial elements distinct, including frontals and pterygoids, and adding "postor-

bitals and supcrtemporals."

Caudal vertebrae!

Orbitosphenoids normal.

Inferior pelvic elements distinct.

Mandible dentigerous; teeth with anchylosed bases, or in shallow alveoli.

Ethmoid. 1

(A quadratojugal.)

A N U II A

.

Frontal and parietal confluent, nasals wanting or rudimcntal; other cranial bones present.

Postorbital, supratcmporal, and usually nasals wanting.

Ethmoid an annulus (usually complete; above) surrounding cerebral lobes.

Caudal vertebra: represented by an, elongate compound style.

Inferior elements of the pelvis consolidated into a single vertical mass; ilium attached

immediately to sacral vertebra1
.

S T E (J O € E P II A L. I .

XENORHACHIA.

The vertebral centra not ossified; the teeth simple; no branchial hyal bones; occipital

condyles.

MICROSAURIA.

Vertebral centra ossified; no branchial hyoids; teeth simple or with slightly inflected

enamel of the basis; occipital condyles.

GANOCEPHALA.

Vertebral centra cartilaginous; branchial hyoids present; teeth with inflected enamel,

anchylosed by their bases. No ossified occipital condyles.
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t

ii
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i a Vera.

Vertebral centra osseous; no branchial hyoids; teeth with much inflected enamel,

anchylosed in shallow alveoli. Occipital condyles.

Our knowledge of these; forms is as yet in many cases too incomplete, to enable us to

assert positively as to the structure and position of the teeth, and the preceding arrange-

ment is designed to shadow out the true system, rather than to define the groups exactly.

They may be arranged further in the following manner, with reference to the dermal

armature 1
.

I. Three large pectoral plates.

« Abdomen with numerous short or long bony scales in close series.

fj A bony sclerotic ring.

Teeth simple. Xenorhachia. Amphibamus.
Teeth complex. Ganocephala. Archegosaurus.

A? No bony ring.

Colosteus n. gen.

Microsauria.

11. No pectoral osseous shields.

« Abdomen with oblique series of long or short scales.

Pholidogaster.

Fteroplax.

Ceraterpcton.

Urocordylus.

Micr oxiuwta.

'" No abdominal scales known.

Sauropleura.

(Estocephalus.

Lepterpeton.

Ophiderpeton.

1 [ylonomus.

Dendrcrpeton.

Pelion.

Molgophis.

XENORHACHIA.
This order I proposed for the reception of the genus Amphibamus Cope, in 18G5. I

proposed to regard as one of its characters, the existence of opisthoccelian vertebrae. Such
impressions were observed in the matrix in which the fossil was preserved, as to induce a
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belief in the existence of such vertebrae, and the existence of these in a wel] ossified con-

dition, in the apparently nearly allied "(inns Raniceps Wyman strengthened such belief.

There were actually, however, only osseous neural arches present, and I am now decidedly

of the opinion that the vertebral centra were either^ cartilaginous or annuliform, as in

Archegosaurus.

AMPB IB A M US, Cope.

IVoc. Acad. Nat. Sci. Philadelphia, 1885. 184.

AMPHIBAMUS GRANDIOEPS, Cope.

Proc. Acad. Nat. Sci. Philadelphia, 1865, 184. Pahentology, 111. State Survey, Tab.

Carboniferous; Lower Coal Measures; Morris County, Illinois.

MICP.OSAUBIA.

This suborder was established by Prof. Dawson. Jbr small lizard-like vertebrates from

the Coal Measures, which he thought presented points of affinity to the Saurium reptiles,

at the same time recognizing Batrachian characteristics.

These creatures form, in fact, a scries closely resembling or parallel with what was

probably an immature stage of the Labyrinthodontia. They are, Labyrinthodonts,

with simple, or very slightly inflected enamel of the 1 teeth, and with the extent of the

exostosis of tin 1 cranial bones much reduced. This character has been much overrated

by some authors. In the Dendrerpeton obtusion Cope the grooving and pitting exists

only on the posterior parts of the cranium, and gradually disappears anteriorly. In the

Alligator mississippiensis the same is the case.

The only species, included in this tribe, in which inflections of the enamel have been

described is the Dendrerpeton acadianum, and hen; it is only at the base of the tooth.

It is, however, not impossible that this genus should not be associated with Bylerpeton,

(Estocephalus, etc.

The genera Urocordylus, Coraterpeton, hepterpeton, Ophiderpoton, and others

recently described by I'rof. Huxley, also belong here.

The genus Brachydectes m. is established on portions of the crania only, while

Sauropleura HI. is known from portions of all the skeleton except the cranium. There is,

therefore, a possibility of a double emploi in this case, though not in respect to the

species.
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P ELI ON, Wyman.

Proo. Acad. Natl. Bci. Philadelphia, 1868, p. 911. BankepB, Wyman Amer. Journal Soi. and Arts, 1858,p. 108.

Not of Cuvior, (Pedioulati.)

PELION LYELLII, Wyman. Baniceps lyeelii^ Wyman, I.e.

This animal differs from the genus Amphibamus, in the well ossified vertebral axis;

no remains of a, tail with elevated neural spines exist in the type specimen, nor have

ventral scales or sclerotic bones been seen.

Middle Coal Measures, Jefferson county, Eastern Ohio.

II STL ON OMITS, Dawson.

Tins genus embraces the smallest species of the order. They all pertain to that

interesting Batrachian fauma of the Coal Measures of the Joggins of Nova Scotia, eluci-

dated chiefly through the exertions of Principal Dawson, of Montreal. This fauma

embraces six of the Microsauria and one true Labyrinthodont. Of the former, the

Hylerpeton dawsonii Owen, is the largest species, the Dendropetons next, and the

Uylonomus wymanii is the smallest. As Dr. Dawson has described these curious

animals in the "Canadian Naturalist," in detail, I will not repeat them here, but add a

list expressing some; peculiarities of dentition, which are highly important in the deter-

mination of species. 'Ibis, giving the number of teeth in a line of 1-1 2th of an inch, has

been furnished me by Prof Dawson.

Lou. Git. VIII., 107,

Loo. Git. VIII., 258,

HYLONOMUS LYELLII, Dawson.

Coal Measures of Nova Scotia.

HYLONOMUS ACIEDLNTATUS, Dawson.

Goal Measures ; with the last.

HYLONOMUS WYMANII, Dawson.

LOC. Git. VIII., 270,

Dendrerpeton aeadianwm.

Outer series of teeth,

Inner do.

D. owenii.

Outer Series,

Inner do.

Hylerpeton dawso n/ii,

//i/lonomtis lyelli,

II. wymanii,

AMEKI. I'lIILOSO. SOU.—VOL. XIV. H

Coal Measures
; with the last.

No. of Teeth in Line.

4 teeth in one lino to l.| line.

4 in 2| lines.

4 in one lino.

4 in two to 2£ lines.

4 in five lines.

12 in two lines.

12 in U lines.
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PAEIOSTEGTJS, Cope.

Proceed. Acad. Nat. Sci. 1868, p. 211.

This genus is represented by a large part of the cranium of a batrachian from the

triassic coal measures of Chatham county, North Carolina.. If not a batrachian, it could

only belong to a, Ganoid fish, but though some of its characters arc somewhat ichthyie, it

lacks the following important elements of the Ganoid structure, i, e. post and suborbital

bones; postnareal cavities, branchiostegal, and arched branchihyal hones. On the other

hand it has a large preorbital, bounding the frontal and maxillary to the naxes, and the

inner border of the orbit, as in Stegocephalous Batrachia; also a postorbital (-lenient.

contributing to the formation of an extended supratemporal roof.

Contrary to what has been found the case in most genera of Stegocephali, the

maxillary appears to extend posteriorly to a free termination, as in modern Salamanders,

and the supratemporal bone presents a very prominent, obtuse, arched margin. This

margin extends from the orbits on each side, and is inclined towards the posterior part of

the cranium. There is therefore no quadratojugal piece.

The maxillary and mandibular pieces are slender, flat hones, as in Menopoma; the

form of the posterior or articular portion of the hitter cannot he; ascertained from the

specimen. The more or less exposed part of the median region of the latter, exhibits a,

succession of shallow transverse notches, enclosing thirteen obtuse elevations. The
former resemble rudimental lateral alveolae for minute pleurodont teeth. A few other

similar minute ribs, and, perhaps, a, minute curved (-one without sculpture, are the only

other indications of dentition.

'Hie bones of the upper surface of the cranium are more readily interpreted by

reference to those of Menopoma. A pair of narrow nasals, acuminate behind, penetrate

between the frontals as Ik. i- posteriorly as the posterior margins of the; orbits. The suture

between these is very distinct, and entirely straight. The preorbitals extend to above

the orbit, and then appear to cease with a, transverse suture. Between these and the

nasals a broad triangular element enters on each side, not attaining the probable position

of the nostrils. Each is divided by a. longitudinal groove, which is probably a, suture, and

which would then divide (he frontals from the parietals. 'Hie frontal would then divide

theparietals entirely, as they do in Menopoma, for the; anterior half of their length. This

would give the frontals a narrow form, acuminate in front, and bounded behind by a

regular coarse, zig-zag transverse suture. The cranium behind this point is rugose, and

the surface; not well preserved, and it can only he said, that two peculiar grooves converge

to a point between the posterior extremities of the frontals, like the boundaries of the

supraoccipitals. The posterior boundary of the cranium with the condyles cannot be
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readily determined. When the postorbital roof bone is raised up, the meeting of two

gular dermal bones, as I interpret them, is seen. One of these is a plate directed

backwards and outwards, bearing minute radiating lines on its upper surface. It meets a

similar flat plate directed forwards and outwards with similar lines radiating to the

circumference. The inner margins of these plates were not seen.

The orbits arc remarkably small, and situated probably near the middle of the

longitudinal measurement of tin; cranium. The external naves arc not defined, but

symmetrical depressions in the position they usually occupy in Salamanders are distinct.

The genera] form recalls Menopoma, particularly the small orbits. A slender curved

bone with a, slightly dilated and truncate extremity, lying by the cranium in connection

with the mandible, is like; a, branchihyal of that genus. Nevertheless it cannot be

positively assigned to that genus, as numerous cycloid scales of fishes are on the same

block.

PARIOSTEGTJS MYOPS, C >]>(•.

The surfaces of the cranial bones are little sculptured ; there are small tuberouliform elevations on the parietal

anS more numerous ones on the preorbftals. The postorbitals show the strongest markings of elongated pits, which
radiate to their circumference, leaving a smooth obtuse border. The nasals present a series of small warts at a littlo

distance on each side of their common suture, and transverse to it. The surface of the maxillary is marked with
longitudinal grooves and shallow pits.

No suture separating maxillaries and pre mamillaries can bo traced with certainty, though the bones of the jaw
arc interrupted at the usual place of suture, opposite the nostril.

Measurements.

Length of specimen (including mandible),

Width between outer convexities postorbitals,

Do. do. inner borders orbit,

Do. of same without preorbitals,

Do. of nasals at middle,

Do. of orbit,

Length of frontal and nasal premaxillary,

Do. of supposed branchihyal,

The name is derived from the roof-like postorbitals with free lateral margil

Line*.

18

17

11

8

2.5

1.5

11

12

Locality.—Coal bed of the Keuper Triassic, Chatham county, North Carolina. The
species was discovered by Prof. Jos. Leidy, who handed it to me for description. It is in
the Museum of the Academy Nat. Sciences of this city.
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DENDRERPETON", Owen.

Journal Geological Society, London, 185n, p. 81.

In the form of the cranium this genus differs from Brachydectes and oestocephalus

much as Menopoma does from Amphiuma. Two species appear to have Left (heir remains

in the coal measures at Linton, Ohio.

There is an internal as well as an external suries of maxillary teeth in this genus, and

a vomerine patch, according to Dawson. The skin was ornamented with osseous scales

of an oval form, some of which were longer than others, and formed crest-like series along

the side. In a specimen of the mandible of the 1). acadianum, kindly sen!, me by Prof.

Dawson, the inflection of enamel at the base of the tooth is readily observed, but it appears

to ho as smooth as in any other type of the Microsauria above the alveolar margin.

Fig. 1.

AW

DENDRERPETON OBTTJSUM, Cope

This species is known by a partially preserved cranium. Tho

superior surface is exposed) the outlines of the jaws and orbits are

well preserved, with the occipital condyles. The os quadratum is

directed obliquely backwards, and the angle of the mandible extends

to a line a little behind that of the occipital condyles. The

zygomatic arch exists in a position similar to that in which it may

be seen in a few genera of A.nura, as Discoglossus and Pelobates.

It extends downwards and forwards from the supra-squamosal to the

maxillary region, but whether it is homologioally squamosal or

malar the specimen cannot show. The postorbital is present as

well, and with the last, and the supratemporal, forms the bony roof

of tho temporal fossa,. A piece which may be the pre and post

frontals combined, borders the inner superior margin of the orbit, it

widens posteriorly, where it has contact with the parietal, etc., and

narrows in front. Supraoccipitals form together a broad triangle

on the upper plane of the cranium, of less extent than the adjoining

supratemporal. These elements are pitted, and towards their

margins radiate grooved. These sculpturings grow less on the

margins of the supratemporal, and the portions of the surface of the more anterior elements remaining, are so slightly

marked as to give the impression that, the sculpturing in this species is much less than In othersof the genus. A few

beaded ridges are all that remain on the parietals and postorbitals ; the mamillaries have a slighl ly stronger sculpl lire

seen in a lew spots.

The general form of skull is elongate behind, and much shortened in front of the orbits. The orbits are thus

altogether in front of a line equally dividing the cranium transversely, while in the D. acadianum they are in the

middle of the skull. The outline of the muzzle in our species is then broad, rounded, as in the Menopoma alle-

gheniensis, while in the latter it, is ovate and produced. It therefore resembles also in its proportions the genus

Herpctocephalus lluxl, from the Irish Coal Measures.

The parietal bones extend to opposite the posterior margins of the orbits, are then gradually contracted, and

form an acuminate prolongation on each side the wedge-shaped frontals. The prefrontals are thickened on each side

the front, behind the external narcs. The sutures defining the frontals anteriorly, tho nasals, and the premaxillaries

behind cannot be made out. The median longitudinal suture is a marked and zigzag one, and can be seen as far
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posteriorly as the anterior margin Of the orbits. The externa,! nostrils are large and opposite the inner margin ol

the orbit on each side. This separation of the nares is associated with a greater transverse extent of the premaxrl-

laries than in some of the genera. These have been set with numerous teeth, judging by their small impressions
;

no larger ones liave left traces, and no traces of any on the maxillaries. The teeth of the genera before described

are all much larger relatively, indicating si ill further the diversity between them.

A fragment of mandible remains, but without teeth or external surface. It shows a large internal canal.

Measurements. Lilies.

Total length cranium,

Width do. three lines behind orbits,

Do. between orbits,

Do. do. nares,

Do. occipital condyles,

Do. of supraoccipital bones.

Do. of right parietal,

Extent ol' premaxillaries,

Length orbit,

25.5

24

7.5

5

2.2

(i

3.7

G

From the Coal Measures at Linton, Columbiana county, Ohio. Discovered by Dr.

Jno. S. Newberry. When the remainder ol the skeleton of this species is known, its

generic relations will be better established.

Another cranium accompanies the collection, which, belongs to a. species distinct from

the last. The muzzle is not so broadly rounded and the preinaxillary teeth are relative-

ly much larger. The sculpture is more delicate with the ridges more acute. The orbits

and nares are not defined. The maxillary is well preserved for a length of an inch; its

teeth arc smaller than the premaxilliries ; 1 count four in a line; crown simple conic.

External surface of maxillary not very strongly sculptured.

This species cannot be referred to its genus without further material. I therefore do

not name it.

DENDRERPETON ACAPIANUM, Owen.

Quart. Journ. Oeol. Soc. X., 1858, si. Dawson, Loc. Cit.

Coal Measures. Joggins, ol' Nova Scotia.

DENDRERPETON OWEN II, Dawson.

Canadian Naturalist and Geologist, VIII., 161.

Coal Measures : as the last.

IIYLERPETON, Owen.

EYLERPETON DAWSONI, Owen.

Journ. Geol. Loc. Lond. Loc. Cit. Dawson, Canadian Naturalist and Geologist, VIII., 272.

Carboniferous Coal Measures. The Joggins, Nova Seotia.

AME1.U. P1I1LOSO. SOC VOL. XIV. 4
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BRACHYDECTES, Cope.

Proceed. Ac. Nat. Sei., Phila., 1868, 214.

This genus is indicated by two rami of a mandible and a portion of a premaxillary
only. These, when compared with those of CEstocephalus, and Dendrerpeton, from the
same locality, and with others described by authors, are so much stouter, i. e., shorter
and more elevated, that, they evidently belonged to a genus not hitherto known. The
genus further differs from Oestocephalus, in having the teeth of equal size to the poste-

rior parts of the series, that is, to the base of the elevated coronoid process. 'Hie teeth

are elongate cylindric cones, with their acute tips turned a, little posteriorly. The frac-

tured ones display a, large pulp cavity. The three preniaxillaries preserved are similar,

but without curvature of the tips. They do not exhibit stria- or any other sculpture.

So fu- as the remains known go, the genus is nearer Eylerpeton than any other.

According to Dawson that genus is provided with a large canine-like tooth, at the ante-

rior extremity of the maxillary, on the inner row, which is inserted into a distinct socket.

No such tooth appears among those of this genus. 'Hie latter does not give any indica-

tion of tin- very elevated coronoid process of Brachydectes, though the external portion

of the dentary bone in that region being lost, little can be said about it. Prof. Owen's
plate indicates a, ramus whose depth at the last tooth enters 8| times the total length.

In our species this depth enters about 5 times.

BRACHYDECTE 8 N EW 1 ! B

1

1 1 1 Y
I , Cope.

This species is represented by one nearly perfect ramus tnandlbuli, one dentary bone, and one premaxillary, prob-
ably not, complete.

The dentary bone appears to have been attached by suture to the articular and angular, as its free margin has
very much the outline of that suture in An, phi, mi;, and lizards. The coronoid process would also seem to he a pari

of II, e same bone as in Amphiuma and Menopoma, and not composed of a, cor >id bone as in lizards. It, rises im-
mediately behind the last tooth, and displays no si, tore.

The lower portion of the dentary is prolonged into an acute angle. This is separated by a deep ami wide eon-
cavity from the superior posterior prolongation, Which is obtuse and rises ;,l, once into the coronoid process. Teeth
on ibis dentary seven

;
the same number is on the preserved ramus; this number is suspected to be complete or

naerlyso. The teeth terminate at the obvious termination of each ramus, which is, it is true, slightly obscured.
These teeth are the longest of the Microsauria in relation to the depth of the ramus, equalling the largest in Oto-
cephalus. They are doubtless exposed, as are some of those of the last named genus, by the splitting away of the
outer parapet of the dentary hone. As no traces of alveoli have been thus rendered visible, 1 suspect the dentition
to have been aorodont, as in some existing BatraoHa.

No external surface of the mandible remains, but there are no impressions of sculpture on the matrix. A little

external face of the premaxillary displays none.



AND AVES OF NORTH AMERICA. 15

Measurements.

Preserved length of ramus (imperfect),

Depth at last tooth,

Length of exposed tooth,

Length dentary,

Depth at coronoid,

Do. at first tooth,

Lines.

11

2

1.7

7.5

3.5

1.8

In the mandibular ramus of the Hylerpeton dawsoni, there are according to Owen at least nine teeth ; in the

present species there are but seven.

SAUROPLEURA, Cope.

Proceed. Acad. Nat. Bci. Phil. 1808, p. 215.

This genus embraces a single species only, as I at present understand it. The

extremities are well developed, and the body is stout and lizard-like. It is represented by

but one individual which has been spread over a surface of the coa] slate, exhibiting ventral

armature, dorsal region with ribs, and anterior and posterior limbs. Of skull and caudal

vertebra' nothing remains.

The dermal riblets are arranged as in LTrocordylus, i. e. in parallel lines directed

obliquely forwards and continuous on the median Line, forming there a chevron directed

forwards. The stria' are not so closely placed as in (). peetinata, but are separated by

grooves wider than themselves.

The humerus, ulna, and radius, are rather stout, and of a, size relative to the body, as

in common types of existing sauria; the ulna and radius separate. There is no carpus,

hut five well developed digits have phalanges in the following numbers, commencing on

the inside, 8, 4, 5, (i, 5. The last phalange of the second is obscured, and it is not

positive that the number is as given; it is more probable than that it should have been ;3.

The outer toe has been more; slender than the others; the distal phalanges of all the toes

are short conic, as in Salamanders. Thus this form differs much from Amphibamus,

where the numbers are 3, 8, 4, 5, 4, showing a, lower development of limbs.

The ribs are long and curved as in Reptiles, and judging by their distances the

vertebrae are short; the latter are not well defined but there is no indication of prominent

spines of any kind.

The pelvic bones and portions of those of the hind limbs are present, but so obscured

and confused as not to be made out. Enough remains to show that the hind limbs are

considerably longer than the anterior.
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SAUROPLEURA DIGITATA, Cope.

Proc Acad. Na.l. Bci. Philadelphia, 1868. 216.

This species had a length of body about equal to that of a fully grown Chamteleo vulgaris of the largest size or

of a half-grown Menopoma. Thirteen ribs on one, and several on the oilier side, ;ire preserved; where they

terminate, probably at the pelvic region, some small or rudimental ribs project from the two or three first caudals.

Three ribs and their interspaces extend over live lines. The humerus is broken, but its length can be clearly made
out lo be seven lines

;
it bus no condyle, and is dilated at both extremities. The ulna and radius are distinct,

truncate, hollow, and dilated at the ends. Length of ulna 5.1 lines, distal width 1. 8 lines. Carpus not ossified.

The fourth toe is considerably longer than the others, the fifth is next, and reaches the basal third of the antepenult

phalange of the fourth
;
the third is very little shorter ; the first is not quite so long as the first two of the third.

The bones of the bind limb are not readily distinguished. They are evidently much longer and larger than the

anterior; no part of a foot is preserved.

This form is probably allied to Crocordylus. It has relatively much stronger ribs in relation to the vertebrse

than we have seen in that genus, and there is no evidence of the existence of the vertebrse characterizing the latter.

The limbs are relatively much stronger than in CEstocephalus, and it lacks the peculiar dermal armature of

that genus.

CESTOCEPHALUS, Cope.

Proceed. Acad. Na,l. Sci. Phila., 1868. 218.

This genus is represented by a more complete series of remains than any other of the

Linton bed.

As before remarked, it represents in many respects, the Ophiderpeton of Buxley, and

has been alluded to by I )r. Newberry as allied to it. It however, differs markedly in

the narrow Lanceolate form of the head, with probable accompanying peculiarities of

detail, and in the presence of limbs, which have not been found in the Irish genus. The
Ibrni of the head is somewhat nearer that of Loplerpeton lluxl., but the remarkable

form of the spines of the caudal vertebrse so characteristic of the American genus, are

not found in Lepterpeton. In this Latter respect it is allied to the Urocordylus of

Huxley, recently discovered in the Coal Measures in Leinster, Ireland. It differs only in

the presence of elongate lizard-like ribs and in the absence of "oat shaped scales" of the

lower surfaces.

It is a matter of much interest in American Palasontology that this remarkable type

should be found to occur in our Coal Measures, it was first announced by Dr. Newberry

at the meeting of the American Association for the Advancement of Science for 1867.

(See p. 141), as an ally of Urocordylus and Ophiderpeton.

The forms discovered by Dr. Newberry Lave an interesting relation to those of

Ireland, such as types of the present period frequently present.

The characters of Oestocephalus are: neural and haemal elements of the caudal

vertebrae, elongate, distally, dilated and grooved, attached by contracted bases. Ventral

aspect defended by a close series of oblique dermal rods on each side, which meet anterior-
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ly on the median line. Limbs distinctly developed. Ribs long-, well developed. Scales

none.

In more detail, we have an elongate lanceolate bead with little or no sculpture of the

externa] surface of the bones. The angles of the mandibles are much prolonged

backwards as in Apateon arid frogs, arid the well developed ribs commence but a. short

distance behind the bead. The vertebne are slender, and furnished with well developed

diapophyses.

The neural spines of dorsal vertebrae in O. remex are flattened and expanded in the

line of the vertebral column, and weakly grooved to their superior margin. Their char-

acter has not been observed, in the other species.

The neural arid haemal spines of the caudal vertebrae are prolonged, and remarkably

sculptured by longitudinal grooves, which are most distinct towards their terminations.

They are much flattened to support an oar-like tail.

Anterior limbs have been seen in two species, and posterior in one other. Though

they all probably possess two pairs of limbs, ibis point is not entirely established, leaving

the homogeneity of this genus still somewhat uncertain.

A pair of symmetrical bones whoso impressions are seen posterior to the occipital bone

appear to be the coracoid, and one of them is followed by a. second element, which is

probably the humerus. A third piece follows, which is ulna, or radius; the second bone

of the forearm is lost, but some impressions, which appear to be those of a digit, are

visible.

The skin has been occupied by a great number of closely packed, curved, spine-

shaped scales. They have occupied the ventral integument, passing from the median line

of tin; belly outwards and posteriorly, having acute tips which, may or not have penetrated

the skin on each side. No such tegumentary spines protected tin; dorsal region.

The three sculptured dermothoracic plates common to so many of this order, have not

been seen in this genus.

As compared with Sauropleura, this genus is more elongate and snake-like, and with

much weaker limbs; these characters are not sufficient to distinguish it alone, but as no

dilated neural spines nor similar abdominal armature are discoverable in the former, I

prefer to keep them separate for the present.

OESTOCEPHALUS REMEX, Cope.

Sauropleura remex, ('ope. Proc. A.o. Nat. Bei., Philada., 18(>s, p. 217. Oestocephalus amphiuminut, Cope,

1. c. p. 218.

Additional specimens received from Dr. Newberry enable me to combine the caudal

vertebra' described as above under the genus Sauropleura, with the remainder of the skel-

AMBBI. I'll II, (ISO. S00.—VOL. XIV. 5
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eton which was the type of the present genus. The species thus constituted is

represented by five specimens and their reverses, and a fifth may be added with much
probability.

They indicate an animal of the average size of the Amphiuma means.

The extremities of the vertebras are deoply concave, but the centra are so long as to prevent the concavities en
tering more than one-fifth of the latter, each. The diapophyses are behind the middle, and are broad, curved baoi
wards, and acuminate as in Amphiuma. The centra have a prominent median line below, with a longitudinal con-
cavity on each side. Five of them a little exceed an Inch in length. Neural spines moderate. The hu
merus is longer than the coracoid, and is considerably dilated distally; the coracoid slightly dilated at its superioi
extremity. Thedermal armature commences immediately behind the head, and forms a band of 14 lines in width

;

measuring across the spine-like scales, in a widt ' a line, torn- cylinders may be counted. The external portions
are curved backwards, the interior nearly straight, those of the anterior series more delicate than the posterior.

The bead is wedge-shaped, with regularly acuminate sides. The top of the cranium is somewhat broken In the
specimen; the portions preserved are smooth, and the longitudinal suture is distinct for a considerable distance.
The angle of the mandible is pro ted considerably behind the occiput, and is enlarged and rounded. The end of
the muzzle is broken away, and the region of the orbits so fractured as to render their precise location uncertain.
The superficial layer of the craned bones is nowhere dearly visible, so thai it cannot be ascertained whet it is

sculptured or not. The quadrate bone projects well posteriorly. Souk, fragments Indicate small oylindric teeth, as
in Amphiluinus, but (hey are not characteristic.

Measurements.

Length cranium without muzzle,

Width do posteriorly,

Length of the coracoid,

Lengl h humerus,

Length of sixth vertebra from skull,

Extent diapophyses,

\\ idtli centrum,

Lines.

17.3

11.5

2.1

2.5

8

3.5

1.5

The characters of the genus are further shown by a part of another individual in the same coal slate matrix.
The cranium and anterior portion of the vertebra] column only are preserved, the latter so much injured as to render
the vertebral characters very obscure. As in the other, the bristle-like scales extend along the dorsal rem ;o
near the Cranium. The anterior

§ of the ventral side shows a large number of ova,l scale-like bodies, which
belonged undoubtedly to the animal, and were probably dermal scales. They are, however, neit regular in
from nor position.

( lose behind the bead two or three long bones of the fore limbs have been exposed. They are
slender and similar to those- of the last specimen.

The cranium, though without the muzzle, shows its long wedge shape. The maxillary bone cannot be distin-
guished, nor can the orbits be made out. One ramus mandibuli is pretty well preserved ; it shows no eoronoid pro
cess. Thirty-one teeth may be counted on a portion a little more than one-third its length. The anterior eleven of
these are abruptly longer and stouter than the others. They are all, except a few most anterior, in pairs, i. e.., with
a slight vacancy between every two. The larger ones whera broken at the bases exhibit a moderate pulp cavity

;

the smaller, a large one extending to near the lip. Several, though not all of the larger teeth, display a, shallow
groove on the externa] face to near the tip, which is probably owing to pressure and a, partial crushing. The
points of the laroer teeth are more abruptly a. ,e, and turned abruptly backwards. A portion of their Increased
length (.85) is to be attributed to the splitting off of the external dentary margin, and the exposure of the roots.

No alveoli are shown, and the dentition is probably by anchylosis of expanded base as in true Labyrinthodonts.
A third series, N„s. 28, 2U, Mus. Newberry, of dorsal vertebras is without head or limbs. The vertebras are

elongate, three of them extending over 2.10 mm. The neural spines arc longer than high, and are nearly in

eir margins ; eaeli is markedcontact by vertical ribs. A ti icturcd
ina.l dermal spines in pia.ee, displays at least

section of the a.bdc

ix superimposed layers of them

.
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This species Is larger than the 0. poc- Fig. 2.

fcinatus, and about equal to the Urooor-

dylus wandesfordii Huxl. The oaudal

spines differ in the greater attenuation of

the neural series, and the presence of a

basal lamina, on the haemal. The caudal

region is represented by a portion of the

vertebral column three inches in length.

In this space may be counted twenty-four

vertebrae. Such of the latter whose out-

lines are visiblt;, display centra character-

istic of the genus ; their terminal concavi-

ties conic, with apices meeting in the

centrum, medially; zygapophyses rudi-

mental if present.

Characteristic of the species are the

remarkable length and slenderness of the

fan-shaped neural and haemal spines, and caudal vebtebe2e, nat. size.

the absence of an acute serration on their margins. In this species the spines have a laminiform expansion at the

base in their plane. In the other speoies here described these spines are not only relatively broader and more fan-

shaped, but they are acutely serrate on the margin and constricted at the base.

In ('. remex the dilate haemal spines arc a little more than three times as broad distally, as they are long,

while the neural spines are a little narrower. The haemal spines stand about the middle of the centrum. The

basal half is furnished with an anterior ala, which leaves the anterior margin rather abruptly and extends to the

next spine in advance. It returns gradually to the centrum and is separated from the articular face of the latter

by a notch. A similar ala exists on the posterior margin of the haemal spine, which extends for a shorter distance

above the base, and is narrower than the anterior. Each spine presents a median groove on its surface, which

extends half way to the base or further; on each side of this are some three other grooves which extend but a

short distance
;
surface otherwise smooth. The ends of the grooves slightly notch the truncated end of the spine.

The neural spines are on the posterior portions of the centra, and not in contact with the bases of those adjacent,.

They are without the dilatations of the haemal spines, and are directed rather more obliquely backwards. They
are similarly grooved, 1,hough without that SO distinctly median, seen in the haemal series.

Both neural and haemal spines become stronger towards the anterior part of the vertebral column. There

appear to be no zygapophyses nor diapophyses, nor rudiments of ribs. The centra are rather stout and somewhat

constricted medially. There arc no traces of dermal armature of any kind.

Measurements,

Length of a posterior centrum,

Depth do. do. do.

Length haemal spine of adjoining vert.,

Basal width,

Median width,

Distal width,

Length of a, more anterior haemal spine,

Distal width do. do. do.,

Length anterior neural spine,

Width do. do.

Lines.

1.3

1

4.4

1.4

.9

1.1

4,:s

1.5

4

1.4

From the Coal Measures, the Bituminous basin at Linton, Columbiana County, Ohio, near the Ohio River

Prof. J. S. Newberry.
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(ESTOCEPHALTTS PECTINATTJ8, Cope.

Bawropleura pectinata, < !<>ix;, loo. cit., 1868, 21H.

This species is represented by portions (if the vertebra] columns of four individuals. Tn two of these, vertebra]

centra are discoverable, in one quite definitely. They are slightly constricted medially, and without ridge or

process.

The neural and haemal spines of superior and inferior lines are similar, and in the specimens undistinguishable.

The dilated portions form nearly equilateral triangles, which stand on moderately short pedicels. They are weakly

ridged, and each ridge is prolonged into a narrow acute tooth, beyond the margin of which eleven maybe counted

on oih! of the best preserved. The longitudinal striae are terminated near the pedicel by two others which cross

obliquely from each side and meeting present an appearance similar to an overlapping of each margin. The

edges of the spines form a continuous line.

As in the other species, there are no indications of other processes, nor of dermal scales.

The smallest of the specimens shows that in front of the region furnished with the peculiar spines described, the

body is furnished with a mass of bristle or hair-like scales. The grooved neural spines are slightly displaced

anteriorly, and the bristle-like mass looks like a continuation of their striae, and it is not easy to find any line of

demarkation between them. The serrate spines are further forwards on one side than the other. These

linear scales were arranged as in other genera,, in lines which converge forwards to the median line. They are

somewhat obscured in the specimen, but it cannot be determined that they are continuous on the median line.

Whether this is the posterior or anterior portion of the body cannot positively be determined from the specimen; it

is, however, most likely the posterior, for near the posterior portion of the striate surface a weak pair of

limbs is given oft' on each side. On the right, a moderately stout femur is followed by a broken tibia

and fibula, and by five slender, closely oppressed metatarsals. The last are about 2-5 as long as the space

between them and the femur: beyond them a few slender phalanges are moderately distinctly defined. The

tibia is more distinct on the left, but no tarsus or phalanges; some of the metatarsals are preserved here

also. Length of limb to end of metatarsals equal to five vertebra in juxtaposition, measured along the edges

of the neural spines. The limb has been slender, especially the hand.

The above specimen enables me to assign as the ventral armature of this species a closely packed series of

V-shaped grooves which lie in connection with an obscure vertebral column, on the block containing one of the typical

specimens of this species. They are not continuous with any of the series exhibited on other pints of the block :

some of these at least are the doublings of the slender animal, and this ventral portion has been displaced. The

grooves are like the impressions of haemapophysial rods, vastly more numerous however than the number of

vertebra ;
they a,re really the dermal armature. Huxley figures a portion of this as on the block with the

Orooordylus wandesfordii, but does not refer it to a precise relation to the animal. A few well developed ribs are

preserved with this portion, the only ones I can refer to this species. The vertebrae are partly enclosed in matrix,

partly impressions. The neural spines, though expanded anteroposteriorly, are less elevated than in the caudal region,

and have left no traces of their characteristic ribs or serration.

The number of spines in the type specimens is six in a, half inch ; in tin; smallest, just described, ten in the same

distance. The height of the spine in the former 1.15 lines.

MOLGOPHIS, Cope.

Loc. Cit 18(18, 22ti.

This genus is established on remains represented by three specimens, which arc two

scrips of dorsal vertebras with ribs, and a series of caudals. One of the dorsal scries

embraces sixteen vertebras, the other fourteen, (lie caudal series, twenty-two.

From its serpentine form this germs may be compared with the Dolichosoma of

Hnxley, though' a close relation does not exist between them. In the Irish genus; the
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scries of caudal vertebras is quite short, and the ribs arc short and bul little curved. In

Molgophis the tail lias been like thai of an elongate serpent, and the ribs are as well

developed as those of many reptiles,

Though no limbs or arches can be certainly found, a rather quadrate, parallelogrammic

piece, about as long as the diameter of a vertebra., may be found. This is however very

doubtful.

The characters of the genus are: a Long serpentine body, without dermal armature, so

far as discoverable; the vertebras large and broad with very prominent zygapophyses and

moderate neural spine, those of the caudals without narrowed bases (and grooved or

serrate edges, most probably). Limbs and cranium unknown.

This genus (litters from [Jrocordylus in its caudal vertebra?, and from Ophiderpetou in

its dorsals: the latter in their zygapophyses projecting laterally resemble those of Amphi-

iiiiiii. It ditt'ers from (Kstocephahis in the absence of ventral dermal bands and in the

longer body, without indication of limbs. The size of the vertebra' would indicate a body

of the size of a rattlesnake, (('. horrida,) and therefore too large for the species named

Brachydectes newberryi.

The ribs are long, and though the head is not bifurcate, there appear to be both

tubercle and head on the dilated extremity. They show themselves where crushed to

have a large median vacuity.

MOLGOPHIS MACRURUS, Cope.

The neuval arches viewed from above have a posterior V-shaped outline, from the fact that the broad zygapo-

physes meet on the median lino, and spread out. distally over the broad anterior ones adjoining. The latter appear to

bo somewhat concave, and to border the former exteriorly as well as interiorly. The base of the neural spine extends

to the posterior emargination, but not quite to I he anterior. The breadth of the dorsal vertebra above is equal from

I t'e e rgination behind to the anterior margin of the anterior zygapophysis.

Tin! caudal series must have been very long, as there is very little diminution in the size of the vertebras through-

out the series preserved. They present much the same form as the dorsals, but are more contracted medially, and

the zygapophyses have a, more transverse direction. There may indeed lie a diapophysial element beneath these, but

the two cannot be distinguished if so. They are connected by longitudial impressions, indicating the existence of

Hie tendinous bands in the longitudinal muscles seen in Amphiunna, or tin' osseous spicules in the same situation ill

birds. The neural spines indicated by their narrow bases, occupied the length of the neural arch, and remind one of

Amphiuma.

The ribs are Long lor a, l!at laehian, bill, shorter than in a. reptile. Tliev are well curved, chielly near the proximal

extremity. The longest I can And measured by a chord, equals two vertebras and two-fifths. Three vertebrse

measured along the median line above equal eleven lines ; one of these is 3.6 linos in width above ;
widtli of a (?)

posterior caudal D 1.

This animal has been like Amphiuma a snake-like Batraehian, bid; probably of oven more elongate form. How
near its affinities to this g( a may lie, cannot be ascertained, owing to want of important parts of the skeleton, but

II differs in the important feature of the large, well developed ribs.

AMERT, PHILOSO. SOC—VOL. XIV. 6
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G 1\1 O C I'- I'll A I. t-

C0L0STEU8, Cope.

This genus is proposed for Ganocephala, allied to A.pateon (Archegosaurus.) but differ-

ing as follows

:

Then' arc no traces of vertebral centra or spines, or of ribs, in portions of six individ-

uals preserved. No sclerotic bones can be (bund in one cranium partially preserved.

There appears to be two pairs of very short limbs. The visual three sculptured pectoral

bones are present, consisting of a, rhombic medial, and a. pair of half rhomboid laterals.

The abdominal region is protected by series of scales which extend obliquely forwards to

the medial line, where they meet, forming chevrons. They are closely approximated,

and are composed of rhomboidal scales which have a. convex external and internal face,

in transverse section, and which overlap at the extremities, and are in contact by faces

which are oblique in both the longitudinal and transverse directions.

The exact form of the muzzle cannot be made out. It is, however, not elongate, nor

yet of the broad rounded form of IVlion. Several teeth are preserved. There are

two kinds, which occupy the margins of the maxillary and dentary bones. The

anterior teeth appear to be longer (ban the posterior, though the latter are mostly

broken off. Most of the teeth are coarsely incised suleate for perhaps their basal half.

Two long teeth behind: their distal extremity of the denfale, are on the other hand very

finch and sharply striate for their basal half; the tip is subeyiindric, and very prolonged

and acute. A small, dagger-shaped tooth near the base of one of the posterior, may be-

long to the sueoessional, or to a. small outer series. A series, of four elevated tooth bases,

with a, broken crown, of much smaller size than those of the jaws belongs to the vomerine

or a palatine series. The.TOW is single and uniform,

The superior face of the cranium is injured, but the component bones appear to have

possessed a radiating sculpture of no great distinctness.

The form of the body seems to have been long and fish-like, with little contraction near

the limbs. Caudal extremity is not preserved. There were probably two pairs of very

weak limbs, of which three metacarpals of the anterior are preserved. A narrow longi-

tudinal hone extends posteriorly from the lateral pectoral bone. Its extremity is broken,

but a. flat, narrow, longitudinal bone, with a. dilated extremity curved outwards, may be-

long to it, or be the humerus. I find no distinct traces of branchial arches.

The affinities are thus obviously to Apateon, and it is not beyond possibility that future

investigations may prove it is the same, though this is not probable at present.

Tortious of seven individuals of one species, and of one individual of another, were

discovered by l'rof. John S. Newberry at Linton, Ohio. They differ as follows:
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Pectoral hones with strong elevated radii and very weak reticulation in the centre of

the median. The abdominal scales thick, many in a transverse series.

0. CHASSISI'lTTATUS.

Pectoral hones nearly as a.bo\('; the abdominal scales slender, not more than three in

a, lateral transverse series.

0. MARS1I1I.

Pectoral bones—the lateral finely pitted, the pits becoming elongate towards the

C. FOVEATUS.

COLOSTETTS CRASSISCUTATUS, Cope.

One of the specimens of this species consists <>r a supero-lateral view of :*. crushed cranium and anterior part of

the body. The median pectoral bone appears as a sagittiform plate with thin edges, rounded lateral angles and a

thin median prolongation behind. The greater part of the borders of the right orbit are distinct, and display the

oontinuity of the malar and supratemporal regions. The ramus mandibuli is longer than the oranium proper. The

number of the teeth cannot be determined, but they are rather large, and traces of their existence do not extend

behind the orbits. The length of the long anterior mandibular tooth is .5mm., and the. diameter at, the base .1mm.

Diameter of ba.se of a, superior maxillary .2mm. The approximate length of the mandibular ramus is .0715m. long
;

longitudinal diameter of the orbit 72mm, ; length of median pectoral plate .036m. ;
width of same .019m,

Other specimens (Nos. I and 10 coll. ,1. S. Newberry) show that the abdominal scutellation commences

immediately behind the peotoral bones. Those dear the median line are similar to the external, and they unite in a

zigzag line. The depth of these soales is oblique, and is somewhat greater than the width. Thus one angle

projects, and gives the surface a somewhat ribbed rather than continuous character. The following measurements

express their dimensions relative to other portions of the body.

M.

.0138

.054

.064

5.2

Width of median pectoral,

Do. three pectorals restored,

Do. scale band,

Scales in ,01m. transversely to series,

Do. longitudinally do.,

Radii of lateral pectoral crossed by .01m.,

Length ulna, and radius,

Do. metacarpus,

1.75

7

.0108

.000

The above measurements express the small size and weakness of the fore limb. Another specimen (No. 18) in

which the impressions of the scales are of the same size as those of the preoeding, the impression of what may he

femur and ulna, and radius are visible, which are of considerably smaller size than the one above mentioned. They

are but doubtfully these elements.

M.

Length proximal element, •^^*

Do. two distal do.,
• 00;!8

A. median pectoral plate of a, seventh and much larger individual than the preceding is prolonged anteriorly

and posteriorly. The broad posterior portion is transversely ribbed, the ribs weaker and interrupted medially,

Length .063m.; with .04m.

This very Interesting form is part of the unique and Important collection made by Prof. .1- 8. Newberry, ai

Linton, Columbiana, County, Ohio.
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OOLOSTEUS FOVEATU8, Copt

A very elegant sculptured median pectoral plate represents Ibis Batrachian. It is largei' than most of

those of C. radiatus, but smaller than the one last described. The posterior and median parts of the plate

are pilled to the number of six in live nun. The pits are separated by sharply denned ridges, They elongate

inwards the anterior parts of the plate, resembling elongate hexagons, and the ridges approaching radii, though

not more elevated than the cross septa. 'flic bevelled margins are rugose also, except at the edges.

Length oi the bone,

Greatest width,

VV idth posterior margin,

From Linton, Columbiana County, Ohio.

M.

.045

.025

.021

Prof. J. S. Newberry, Ooll. No. 20.

COLOSTEUS MARSHII, Cope.

Sp. nov.

This species is represented by a specimen of very much smaller size than either of the preceding. That it is not

the young of C. orassiscutatus is indicated by the peculiar form of the dermal ventral scales, and by the greater

anterior prolongation of the median ventral dermal hone.

The Specimen is lying On its back, displaying the ventral armature Somewhat disturbed, and broken through ill

some places, where the vertebrae and ribs would be discerned it they existed. The head is turned abruptly lo out-

side, and is apparently right side up. Several of its elements are scattered on adjacent portions of the block.

The head is of an elongate lanceolate form. The upper surface of the frontal bones is punctate-rugose in relict.

with short radii towards the margin. The distal two-thirds of the mandible is narrow wedge-shaped ; the external

surface is coarsely [lifted. There are no teeth preserved. The sutures of the cranial bones are of the squamosal type

or tish-like.

The three thoracic shields are considerably displaced. The lateral are suht riangular, and are strongly ridged

towards the inner margin. The median shield is short spafulale, the narrow port ion directed anteriorly ; the posterior

rounded. It is coarsely pitted medially, and coarsely and strongly radiate ridged to the margin. Immediately behind

these plates the dermal armature commences. It consists of elongate, narrow, suheylindric scales, which arc arranged

end to end, in series which meet on the median line, converging anteriorly, as in the oilier types here described, At
first sight they resemble the long rod-like pieces of CEstocephalus, and careful examination is needed to detect the

Interruptions caused by the sutures of the scales, The latter are several times as long as wide, and appear to be

terminated by oblique faces as in tin; typical species.

The trace of limbs is only seen in a, short impression resembling that of a. humerus behind the thoracic buckler.

Nothing can be found pertaining to posterior limbs, but some laminae and Impressions in the position of pelvis, bid

not Immediately connected with the Other portions of the skeleton, may belong to the latter arch.

Measurements.

Length of body to buckler,

Width of ventral armature,

Impression of humerus, (or coracoid,

Length median thoracic plate,

Width " " "

Length fragment under jaw,

Depth do. at middle,

Width end muzzle,

MM.
4.2

.8

.2

1-15

.51

.75

.15

.29

This species, like the preceding, is from Dr. Newberry's collection, (No. 13,)and from the Linton coal bed, South-

i e lern Ohio. I have dedicated it to Prof. Othniel C. Marsh. Professor of Palaeontology in Yale College, Connecticut.
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I ) I ( TYOCEPHALUS, Leidy.

DICTYOC EP] [AL US E I - E G A NS, Leidy.

Proo. Ac. Nat. Sci., 1856, S56, Emmons' Geology Nov. Amer. p 59. Tab.

Triassio Coal Beds, Chatham County, North Carolina.

BAPHETES, Owen.

BAPHETES PLANIGEPS, Owen.

Quart. Journ. Geol. Soc. Lond., X., 1853, Tab. (XI notes.)

Carboniferous Coal Measures of the Joggins, Nova, Scotia.

EUPELOR, Cope.

EUPELOR DIIIIUS, Cope.

Mastodowiaurus durus, Cope. Proo. Acad. Nat. Sci. Philadelphia, L866. 249.

A portion of the table of the cranium of a large labyrinthodont accompanied other fragments of the same in abed

of bard black shale, according to Wheatley's section of the Trias at Phoenixvllle, Pa., (in Silliman's Journal Sci.

Arts, 1861, 45.) about 181 feet from the top of the series, while a tooth formerly described with it is IVom near 83

feet bigher, in "the Plant bed." The Belodon comes IVom the same as the last.

The largest fragment is eight inches long and eight and one-half wide, and is a portion of the table of the

cranium exhibiting the usual medial depression and embracing portions of the postorbital and parietal bones; one

of the former is four inches six lines long; both are pitied medially (about :U- pits in an inch) and marked

with short coarse sulci posteriorly. The parietals are two inches nine lines wide behind, and four inches wide

between the anterior parts of the postorbitals. On what is probably the posterior part of the interorbital region

(a small part of the posterior margin of the left orbit is preserved) commence two smooth, shallow sulci 1 in. 2 1. apart,

which arc probably the posterior extremities of the superficial channels of the face of the Labyrinthodotrts. Between

them the surface is pitted (four or live to the inch). The parietal bones arc throughout longitudinally sulcate (four

and one-half to the inch), with obtuse ridges between. The parietal fontanelle was not discoverable, nor could the

form of the orbits lie certainly determined, though they were probably not large.

From the Triassie Red Sandstone near Phcenixville, Chester County, Pcnna. Discovered by Charles M.

Wheatley.

Teeth suboylindric, with large pulp oavity at the basis only : external surface without grooves
;
dentine divided

by numerous flat vertical laminffi of a, dense substance, probably enamel, which radiate from very near the pulp

cavity to the external enamel layer.

I have been much puzzled with the teeth which I described (I. C.) in the above language, as typical of this genus.

Their constitution has been chemically altered, and the section exhibits the radii of a denser material which unites

at, right angles with a sheath of the same substance which envelopes the tooth externally.

The teeth are of various sizes, sometimes I wo inches long and more slender in proportion to the length than those

of the Mastodonsaurus jeegeri and salamandroides ; they are cylindrical, gently curved and acuminate without

external sulci : of the minute sculpture little can be said, bill, the easts of the surface are smooth. The roots exhibit

a short conic pulp cavity. In a few weathered sections the denser radii are well displayed.

They are not convolute as in l,a.b V rinl hoclonl s, but perfectly straight and convergent to a minute central vacuity.

In a, tooth four lines in diameter there appear f<> be live principal radii, which though exceedingly delicate may some-

times be seen in longitudinally fractured specimens.

"The Cmtemodon mlaxtut Lea, which I referred lien' In my synopsis <>r Extinct Batrachla, Proc 1. Acad. Nat. Sci., 1868, maybe placed among the

Thecodonts, i was induced to place It here by Lea's ascription of sulci and pulp cavity tu the tooth, which 1 did not understand properly.

AMKltl. PHILOSO. SOC.—VOL. XIV. 7
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These I suspected to indicate the positions of inflections of enamel, as it is difficult to imagine such regularly

radiating fractures. I cannot however, bo entirely sure that this is the case. Under a low power neither the

radii nor interspaces exhibit any structure ; the small pulp cavity is Idled with the sandstone matrix in which the

tooth is enclosed. It may be supposed that the relatively denser structure of the enamel has been preserved in the

slow alteration which the composition of the tooth has undergone. They thus project on weathered or ground surfaces.

Tin: species to which these teeth pertain was originally described by the writer as a Mastodonsaurus. The

latter genus however exhibits external grooves where the inflections of enamel enter and separate t lie dentine. These

inflections, as is well known from the figures and descriptions of Professor Owen, are more or less convoluted, some

of them very highly so. The lamina of the teeth of the Eupelor cannot be looked upon as inflections of enamel, but

rather as branches. They are exceedingly thin, and our sections do not demonstrate them to be double. If they are

double, they are very much more attenuated than the external enamel stratum. They may be distinguished in a

section of the wall of the pulp cavity at the base of the root as well as elsewhere.

The fluted tooth referred to in my original description, in which this structure is observable, belongs apparently

to a Thecodont, perhaps to Belodon : other teeth of this genus which I have seen present the same peculiarity. As the

tooth from which the description of Eupelor was derived, is from the same stratum as the Belodon and Clepsysaurus,

and some distance above the horizon of the cranial bones described, after an examination of the scries in possession

of Wheatley, I am disposed to refer all these teeth to the Thecodonts, and restrict the name Eupelor durus m. to the

cranial bones only.

Class II. - R E IJ T I L I A. .

The following preliminary table exhibits the more essential characters of the orders

of Ileptilia, as understood by the writer :*

I. Snpratemporal and postorbital bones present ; extrcmital portions of limbs not

differentiated; quadrate bone united by sutures.

ICHTIIYOPTERYGIA.

II. No snpratemporal or postorbital bones ; extrcmital portions of limbs differentiated.

A The quadrate bone united by suture to the prootic, the opisthotic and the qnadra-

tojugal bones.

« The scapular arch continuous, including the sternum, which is anterior and simple.

ARCUOSAURIA.

aa Scapular arch not continuous, sternum inferior, extending posteriorly, composed of

at least eight elements: dorsal vertebrae sacrum-like.

TESTUDINATA.

AA The quadrate bone not united with the prootic, and articulating freely with the

opisthotic; no qnadratojngal. (Streptostylica.)

Sacrum from three to five vertebra? ; anterior extremities excessively elongated for

flight ; acetabulum complete
;
pubes longitudinal, distinct ; cxoccipital not distinct.

PTEROSAURIA.

Many of these groups correspond with those proposed by Prof. Owen.
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Opisthotic united with exoccipital ; brain case not closed before prootics
;
palatines

united all round ; sacrum of two or one vertebra
;
pubes transverse.

LACERTILTA.

Opisthotic distinct and distally free from the cranium ; brain ease partly closed before

prootic, palatines united.
PYTHONOMORPHA.

Opisthotic distinct, free from cranium except proximally ; brain case nearly closed

anteriorly, palatines attached behind only.

OPIIIDIA.

TCIITIIYOPTERYGIA.

Elements of the limbs beyond the humerus not differentiated, in indefinite number.

Postorbital and supertympanic bones over the temporal fossa.

Quadratum solidly united by suture with the prootic opisthotic and quadratojugal.

Sacrum none.

Tubes and ischia transverse and in contact. Neural arches free.

Premaxillary divided.

ARCIIOSAURIA.

Elements of the limbs, of the pes and manus differentiated, in definite number.

" Postorbitals and supratemporals " of Owen wanting.

Quadratum immoveably united by suture with opisthotic, prootic and quadratojugal.

Sacrum of from one to six vertebrae.

Neural arches attached by suture in most.

Premaxillary divided.

Cranial walls cartilaginous anteriorly.

Palatine bones in contact with maxilliaries, and united by suture with them.

Circulatory System (known only in the Crocodilia). Heart with complete septum of the

ventricle's
; a, communication between aorta roots.

Nervous System (known only in the Crocodilia). Cerebellum with small lateral lobes and

weak plicae.

TESTUDUTATA.

Parts of limbs differentiated.

Dorsal vertebrEe without mobility: no clavicle, a procoracoid continuous with scapula:

ilium vertical, acetabulum complete.

Sternum not in connection with coracoid, composed at least of eight or more bilateral

elements, and extending posteriorly to beneath the pelvis.
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Teeth none.

Quadratum imraovcably fixed by articulation with the large pro and opisthotics.

Cranial cavity not ossified anteriorly; no ali or orbitosphenoid.

Palatine bones attached anteriorly.

No postorbital or supratemporal elements.

Two sacral vertebra : iscbia and pubes more or less transverse, the latter sometimes not

in contact.

Costal and vertebral elements usually united into a dorsal shield: dorsal corium ossified.

Circulatory ami Nervous Systems, much as in Lacertilia.

I'TEIUISA II HI A.

Limbs differentiated, one digit excessively elongated for aerial progression.

Postorbital and supratempoial roof wanting.

Sacrum of from three to five vertebra'.

[nferior pelvic elements distinct, the pubes set parallel, directed forwards and not joined.

Neural arches consolidated.

Palatine elements united; one premaxillary.

LACEBTILIA.

The distal parts of limbs differentiated; no supratemporal or postorbital bones.

Quadratum not in contact with prootic, articulating freely with opisthotic ; no quadrato-

Opisthotic sessile not distinct.

Sternum composed of but two elements, which are continuous with remainder of scapular

arch.

Cranial cavity not ossified anteriorly to prootic.

Palatine bones solidly attached to maxillae; a symphysis mandibuli.

Squamosal usually present; premaxillary usually single.

Iambs ambulatory, when present.

Sacrum of two vertebrae, when present ; ribs single headed.

Neural arches not united by suture, chevron bones present.

Pubes and iscbia transverse, united in pairs*

Circulatory System. Heart with imperfect septum atriorum, no communication between

aorta roots.

Nervous System. Cerebellum without lateral lobes or plicae.
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PYTHON OMORPH A.

Characters of skeleton as the preceding, except : opisthotic distinct, prolonged from the

cranial walls as suspensorium of the quadratum.

No symphysis mandibuli.

Squamosal present
;
premaxilliary single.

Cranium with alisphenoid and parietal developed in front of prootic.

limbs inflexible, natatory ; sacrum none ; chevron bones.

Neural arches not attached to centrum by suture.

Pubes and ischia wanting. (!)

(I I'D I 1)1 A.

Characters of Lacertilia except : opisthotic free, distinct from the cranium except proxi-

mally, supporting quadratum ; no squamosal.

Cranial cavity largely ossified anteriorly.

Palatine bones free from other elements except pterygoids.

No symphysis mandibuli.

Sternal and pelvic arches wanting; no limbs except rarely rudiments posteriorly; no

sacrum.

Vertebra; united by double articulation ; neural arches continuous with centra; no chev-

ron bones.

Circulatory and Nervous Systems, in important feature's as Lacertilia.

1 1: II T HTOF T E RTGIA.

KM LT 1 1 Y OSA II It ITS, (Jonybeare.

Leidy says with reference to the species here described, "They have an affinity to

Ichthyosaurus and Eosaurus, nor am I prepared to prove that they do not belong to one

of these."

ICHTHYOSAURUS GRANDIS, Leidy.

OJionespondylut yrandis, Leidy. Proo. Acad. Nat. Soi., Philada., 1808—178.

Humboldt; Co., Nevada.

AMEltl. PH1LOSO. SOC—VOL. XIV. 8
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EOSAURUS, Marsh.*

This genus, as suggested by Huxley, may be the type of a peculiar division of the

Batrachia. There appears to be some probability of this being found to be the case, though

present evidence is in favor of Prof. Marsh's location here.

EOSAURUS ACADIANUS, Marsh.

Amer. Jour. Science, xxxiv. 1802, 1 Tab. I, [I.

Coal measures: Joggins of Nova Scotia.

4 R C OSil llll.

This great order of Eteptilia corresponds with the Monirnostylica of Midler, without

the Testudinata. The latter differ too much in the vertebral and sternal structure; to be

retained in it.

The important feature which characterizes the order, the close sutural attachment of

the quadrate- hone, may he readily understood by comparison of the accompanying figures

of Nothosaurus from the Muschelkalk of Germany, and Mecistops intermedins (i raves,!

recent, from the Orinoco, with the plate of CHdastes propython, at the end of the volume.

The order embraces that large series of forms which seem to be equidistant between

all the extremes of the Reptilian type. It therefore is not a strictly homogenous group;

yet its subdivisions do not appear, with present knowledge, to be sufficiently marked, to

render it proper to esteem them of equal value with the other orders here enumerated.

This is a usual difficulty of classification
;
we express it, and do not remove it, by admitting

the existence of a protean type in a genus of species, a family of genera, a class of orders,

etc., etc. The suborders are as follows:

Limbs without flexible articulation ; natatory; no femoral trochanters; no sacrum.

A procoracoiil united with scapula; a distinct episternum.

Ribs single headed.

*Tlie following species have been described by Leidy, who refers them to Reptilia with doubt, and says they may
lie fishes. As this point remains undecided, I can only allude to them here.

GY M BOBPONDYLUS, Leidy.

Proceedings Acad. Nat. Sciences, Philada., 1858.—178.

Y.M B( )S I
(

) N I ) V I ; I
i S I

>
I S< !( )S 1 1 S, Leidy, I. c.

:' Triassic of Humbuldt Co., and of the Toiyabe Range, Nevada.

CYMBOSPONDYLUS PETRINUS, Leidy, I. c
? Triassic ; Humboldt, Nevada,.

t This cut is taken from the type specimen of Mecistops bathryJiynchus, in Mus. Academy. The Nothosaurus is

the N. andriani or a nearly allied species. T am not quite positive that the number of alveoli on the maxillary bout-

is exactly correct.
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Fig. 8. Fig. 4.

NOTHOBAUEUS ? ANDIUANI.

External nostrils posterior.

Pubes entering acetabulum, transverse, united medially.

Vertebrae with zygapophyses only.

Ribs singled leaded. Chevron hones present.

SAUROI'TERYGIA.
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Pic

Fisr. o.

MKCISTOI'S lNTKUMKlHUH.

Limbs ambulatory, no third trochanter.

Sacrum of two vertebrae.

No procoracoid or clavicle.

Ribs mostly double-headed.

External nostrils anterior.

Pubes longitudinal, not entering acetabulum ; free distally.

Zygapophyses only ; chevron bones

limbs ambulatory; a third trochanter on femur.

Sacrum of two or three vertebrae; acetabulum entire; pubes united.

Ribs double-headed.

External nostrils posterior.

Zygapophyses only and chevron bones.

OKOOODILIA.

THECODONTIA.

Limbs ambulatory or prehensile.

Ilium horizontal, supporting a long sacrum of five or six vertebrae, the anterior derived

from the lumbar series.

The acetabulum thrown forwards, and not complete, but perforate.
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Ischium long Longitudinal, posterior, supporting the pubis in front on a process.

Ribs free, double; headed.

Neural arches united by suture; chevron bones present.

D1NOSAURIA.

Limbs ambulatory.

Externa] nostrils anterior.

Inferior pelvic elements in contact transversely, acetabulum imperforate.

Sacrum of six vertebra?.

Neural arches attached by suture.

Premaxillary single or double;

Teeth wanting or represented by a pair of tusks, or canines.

No columella. anomouontia.

Limbs ambulatory.

External nostrils anterior.

Inferior pelvic elements in contact transversely.

•Sacrum of two vertebrse.

A columella.

Clavicle, episternum and xiphisternum present, united.

Chevron bones. RHYNCHOCEPHALIA.

The important modification in the mode of articulation of the quadrate bone, which

characterizes this order has been, overlooked in most of the systematic arrangements of

the extinct and living Reptilia. The subordinate forms differ in important points, but the

groups Sauropterygia, Theeodontia, and Crocodilia, appear to be related by a close bond,

:|S for example the marine, the terrestrial, the Sphargid, and the Pleurodire tortoises. The

extremities are modified for all modes of progression, except that of flight, in both; while

as much gradation between these types is seen in one as in the other. In the characters

01 the anterior and posterior nasal openings, there is a great range in these types, but

the transitions in these respects occur successively from Crocodilus to Teleosaurus,* to

Belodon, to Plesiosaurus and Nothosaurus.

An important definitive character is found in several types of the Archosauria. The
pterygoid bones are prolonged anteriorly between the palatines, and frequently as far as

the vomer, completely separating the palatines. The latter then lie exterior to the

pterygoids and between them and the maxillari.es. When they bear teeth the latter

form a series within and parallel to that of the maxillary hone.

Tins structure occurs in Sauropterygia, as Nothosaurus, (see fig. 4,) and in Rhynchoce-

*See Huxley on relations of Plesiosaurus to Teleosaurus, Journ. Geol. Soc. Loud.

AMERI. PHILOSO. SOO VOL. XIV. 9
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phalia (Sphenodon Hyperodapedon.) I have not observed it; in any of the Crocodilia,

but the palatal roof of several genera of this order is unknown. No such structure is

known among the Streptostylicate Eteptilia.

'Ibis order appears first in time, in its Sauropterygian and Thecodontian representatives

in the Trias, and in the genus Protorosaurus Meyer, even in the Kupferschiefer, a member
of the Permian. At the same time it is the only one of the characteristically extinct

types, which remains to the present day. This it does in the lihynchocephalia and

especially the Crocodilia, the most persistent reptilian type. It must also be observed

that the Trias of Scotland has yielded a type (Leptopleurum), which Huxley refers to

the Lacertilia.

SAXJROPTERYGIA.

POLYCOTYLTTS, Cope.

This genus is established on a series of vertebra- with portions of pelvic arch and pos-

terior extremity, discovered in the upper Cretaceous of Kansas by W. E. Webb, Superin-

tendent of the land office in Topeka, Kansas. The point at which the remains were

found is about five miles west of Fort Wallace on tin- plains near the Smoky Hill river.

Kansas, in a, yellow Cretaceous limestone.

The animal thus indicated is of interest in American vertebrate palaeontology, as the

first true Plesiosauroid discovered within our limits. That its affinities are nearer to

Plesiosaurus than to Elasmosaurus will be apparent from the following description.

There are wholes or portions of twenty-one vertebrae, of which, but two retain their

neural arches, and six are represented by neural arches only. Pour centra may he referred

to the caudal series, the remainder to the dorsal ; there is nothing to indicate the characters

of the cervical vertebrae. All of these vertebra', except, the distal caudals, are remarkable

for their short anteroposterior diameter and deeply concave: articular laces. This concavity

is not however of an open conic form, as in Ichthyosaurus, but is flattened at the fundus

thus exhibiting a small slightly disciform area.. The usual pair of venous foramina appears

on the under side of the centum. The neural arch is continuous with the latter, and

exhibits no trace of connecting suture. The diapophyses arise from the neural arch in all

the dorsals; they are compressed and vertical in section. The arch, is of course narrow

anteroposterior^, and presents a. pair of moderately prominent zygapophyses in each

direction, the posterior as usual articulating downwards, the anterior upwards. On some

of the vertebrae they become closely approximated. The neural spines are narrow antero-

posterior^, but much stouter transversely than in Elasmosaurus ; they are strongly grooved

at the base, both anteriorly and posteriorly, most so posteriorly.
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The caudal vertebrae arc anteriorly quite as large as the dorsals. Two anterior caudals

present on the latcro-inferior part of the posterior margin, a pair of widely separated artic-

ular surfaces for chevron bones. A portion of one of the latter remains ; it is narrow and

sub-cylindric at the base, i The diapophyses are situated on the upper part of the centrum,

and are continuous with it, and without trace of suture. There are two distal cervicitis,

which are much smaller than the preceding. They are solidly coossified and have been

broken from one anterior to them, with which they have been also anchylosed. Processes

in the position of diapophyses have disappeared, while a strong infero-lateral process

projects from the middle of each, similar in position to the parapophyses (or whatever

they may be) of the Elasmosaurus. These processes are decurved and much thickened

and rugose; they may be described as more or less elongate conic. The neural canal of

these vertebrse is well marked, though small. The coossification of cervical vertebrae is a

remarkable character, and very unusual. It does not seem probable that these specimens

represent a, diseased condition, since they are symmetrical, and the inferior surface and for-

amina are unaffected. The rugosity is much that of a ligamentous articulation. Their

size indicates a remarkably slender neck as in Plesiosaurus, but even more so, and perhaps

as elongate as in Elasmosaurus.

That; the portions of an extremity alluded to, belong to the posterior, is rendered prob-

able by the presence of part of an ilium, and by the fact that the portions of the vertebral

column secured, are chiefly median and posterior. The fragments consist of the extremity

of the femur, the tibia, several tarsal bones, and numerous phalanges. The whole limb is

ol great size compared with that of the vertebral column, and indicates powerful natatory

capacity in its possessor. What the relative length of the femur maybe, cannot be ascer-

tained, as the proximal portion is wanting, but if it were like the tibia, it was characterized

by stoutness rather than by length. The portion remaining is flattened, and presents

distally two distinct articular faces for ulna, and radius, instead of the uniformly convex

outline characteristic of most of the species of Plesiosaurus. The tibia is broader than

long, and not emarginafe externally. The fibula is wanting. One of the tarsal bones is a

flat unequally hexagonal disc, ol" less thickness than the tibia, and the tarsals which appear

to connect with it. One of the latter is transverse parallelogrammic, with three faces of

broad plane articulations and the outer rounded in section. Another tarsal or metatarsal

is a, parallelopipedori, except that one extremity presents two faces meeting at a right

angle. Another is similar, but oblique, i. e., rhombic in section; one of the longitudinal

angles is also prolonged.

Of the phalanges there are individuals from three series. Portions of flat bones,

perhaps, belonging to the pelvic arch, indicate, as do all the other pieces, (hat the bony

structure! in Polycotylus is more massive than in Elasmosaurus, if the only known species
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has not attained such huge dimensions as some of the latter. These fragments do not

throw much light on the structure of the pelvic arch.

The structure of the hones is, like that in the order generally, of the coarsest descrip-

tion. There are no medullary cavities, but the medullary cells arc large, and extended

everywhere in the direction of the axis of each bone.

The characters which separate this genus from Plcsiosaurus may be derived from the

preceding as follows

:

First; the deeply biconcave, and very short vertebral centra.

Second; the tibia broader than long, resembling those of Ichthyosaurus.

Third; the coalescence and depression of some of the cervicals.

Fourth ; the continuity of the neural arches.

Fifth ; the continuity of the diapophyses of the caudals.

The only genus with which this genus compares nearly, is the Thaumatosaurus of

Meyer. This is known but by a few fragments, and of these, but few are present in the

Kansas animal. The character on which I rely at present to distinguish them, is the

much less concavity of the dorsal vertebra; in Thaumatosaurus. This is however, not

entirely satisfactory. Thaumatosaurus oolithicus Meyer is from the lower oolite of South

Germany.

The hones are thoroughly mineralized, and the adherent matrix is a, light yellow

chalky limestone, similar to that which yielded tin; fine fragments of the Macrosaurus

proriger. This, Dr. Leconte informs me, is probably Meek and llayden's upper Cretaceous

No. 3, and is a higher horizon than that near Fort Wallace from which Dr. Turner

procured the Elasmosaurus platyurus. The specimens were all taken out under the

direction of W. E. Webb, of Topeka, from the same spot; from every point of view there

is reason to believe that they belong to the same animal.

POLYCOTYLUS LATIPINNIS, Uope.

The anterior dorsal vertebra have the centra slightly compressed or vertically oval, while the posterior are more

rounded. The anterior caudals appear to have been round or nearly so; they are somewhat distorted by pressure.

Tin; sides of the centrum are slighly concave in (lie longitudinal direction; below, there is no carina, but at least two

venous foramina. There is another large foramen on the side, of the centrum, usually not far from the, neural arch
;

there: .-in- usually other smaller foramina below this. The bases of the diapophyses are longitudinally grooved

behind, and separate a, concavity of the arch in front of them from one behind. In the most median, the most

elevated diapophysis stands about equally on the neurapophysis and the neural spine above it. The diapophysis

are vertically oompressed, and the costal articulation of the only one preserved, is in the same plane. The margins

of the externa] surfaces are, not coarsely striate as in many Sauropterygia. The venous foramina of (he dislal

coossified cer\ Icals are in pairs, and of a large size. I n the proximal caudals the diapophyses arc above the middle of

the sides of the centra, [n one the basis of a chevron is preserved. It is cylindric and striate. The zygapophysis



AND AVKS OF NORTH AMERICA. 37

on'the hinder aspect of a dorsal has a disciform articular surface directed outwards and downwards
:
the prominence

of its upper face is continuous with the lateral ridge of the neural spine. The anterior uplooking surface is equally

small and little divergent.
Inches.

3.42

2.7

1.85

2.98

2.9

.80

1.22

1.2

2.20

.03

1.73

2.58

L.1

Vertical diameter centrum dorsal,

Transverse

Anteroposterior diameter centrum dorsal, (below,)

Vertical diameter centrum dorsal, (poster,)

Transverse "

" " neural canal,

Longitudinal diameter base neural spine,

" 'i " diapophysis

Length between extremities zygapophyses, (dorsal,)

Depth of cup of vertcbr;e.

Length centrum anterior caudal,

Distance between bases chevron bone, (caudal,)

Length two coossilied caudals,

Width anterior in front,

.9
Depth " "

It may be observed the anterior caudals have a. nearly round articular extremity; one of them is a little wider

than high but, they are too much distorted to furnish reliable measurements.

The portion of ilium preserved is an extremity. It is flat on one side and convex on the other. The shaft is

solid The articular extremity is oblique, and presents a, truncate extremity, which is at right angles to a short

reourved ,„;,,„„„, whloh has been an insertion or articulation ;
the Bat surface is rugose distally. Lon^ diameter of

extremity -in 75- of shaft, 1.9 in. The articular faces of the extremity of the femur are at an open angle with

each other, and are strongly concave in transverse section, The femur is here very Bat, with narrow margins; it

becomes stouter with diminishing width. Distally the surface is marked by grooves and small foramina. W hat may

be tibia is the basal frustrum of a wedge ;
the articular faces broad, the outer margin narrowed

;
the faces slightly

concave The inner margin is shorter than the outer, and the distal part of it presents a broad articular face, borne

Of the tarsal bones have been already described. There are thirteen metatarsals and. phalanges. They are oi stout

proportions and are considerably Constricted medially. Those of one series are square in see. ion
;
those oi another,

transverse; those of the third transverse with one edge thinned or acuminate In section. Some of each form are

more elongate than others.

Width femur at extremity, (restored.)

Depth " " (median,)

Width " four inches from extremity,

Thickness femur "

Width tibia,

Length externally,

Width tarsi fihiale,

Thickness " "

Length parallelopiped phalange.

Width

Thickness "

" depressed

Width

Length
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Inches.

8.

1.8

o.

1.95

3.88

2.0

2.48

1.52

1.50

1.2

1.2

1.

1.4

1.9
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These powerful extremital pieces indicate a body to be propelled, of not less than usual proportions. If this be

the case the number of dorsal vertebra is considerably greater than In the species of this order In general and

approaching more the Ichthyosauri. I do not intend to suggest any affinity between the latter and the present genus,

as none exists. What the extent of cervical vertebra may have been is uncertain. The caudals have probably been

numerous, though not probably so extended as in Elasmosaurus.

The size of the species can be approximately estimated from the proportions furnished by Owen (Reptiles of the
Liassic Formations) for Plesiosaurus rostratus. The skeleton of this species measures 11 feet 8 Inches, and the
dorsal vertebra; are of lews vertical and equal transverse diameter oompared with those of the present Saurian. We
may therefore suppose that the latter exceeded the former in dimensions.

William E. Webb of Topeka discovered the specimens on which this species rests, and liberally forwarded them
to me for examination and description.

ISCHYROSAURUS, Cope.

I»ehyrotherium Leidy. Trans. Amer. Philos. Boa, I860, 150.

This genus has been referred by Leidy to the Mammalia, and to the order Sirenia,

with doubt. Having access to a part of the remains on which it was established, I have

arrived at the conviction that it really represents an aquatic Saurian more or less distantly

related to Plesiosaurus. My reasons for regarding it as Reptilian and not Mammalian
are: first, the articulation of the neural arch with the centrum; second, the absence of

epiphyses; third, the absence of articulation for the head of (be rib on the centrum;

fourth, the lack of tuberculum on the ribs.

With respect to the first of these characters, it may he remarked that it never exists

in mature Mammalia, and disappears at an early period of the development of all, except

in certain seals and the Echidna, where the consolidation of the neural arch is a little

delayed. As to the epiphyses, there is no trace of their suture to he found on fractured

surfaces, supposing their existence to he indicated by the series of foramina extending on

the inferior surface of the centrum near each articular extremity. These foramina

are, I believe, merely the ruptured coarse cells, which can be found near the articular faces

in the vertebra' in all Sauropterygia. They are unusually small in this genus, appropri-

ately to the denser structure; of the bones as compared with other sea. sauriaus. The
articulation of the rib takes place at the extremity of a. long diapophysis, and there only,

there being no pit for the cajpitulum. This does not occur in Mammalia, but is highly

characteristic of the lower groups of the Eeptilia, especially the Sauropterygia. The lum-

bar series in Cetaeea presents a. somewhat similar structure. The vertebras in question are

referred by Leidy to this position, but they are clearly median dorsals, from the elevated

position and length of the diapophyses. The simple form of the ribs, some of which are

from the same part of the column, is quite unknown among Mammalia..

There are other significant characters of less value, which point to the saurian affini-

ties of this genus, and confirm the preceding. These are the very small size of the neural

canal, the cylindric or thickened form of the neural arch, and the strong venous foramina
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penetrating the centrum, which, though not wanting in such mammals as Basilosaurus and

its allies, arc neither so numerous nor situate so near the neural arch as here. (See Leidy's

fig. LI.)

The ribs, as remarked by Dr. Leidy, are remarkably dense, lie observes that "from
the solidity of structure and cylindroid form of the ribs, I suspect Ischyrotheriwn to be

more nearly allied to the Manatee than to any other animal." This consideration dees

not affect the affinities here accepted as true. The structure is remarkable, and differs

from that of Manatus and Squalodon much as Reptiles do from Mammals, in its homoge-
neity, or when interruption of the same occurs, in its appearance as irregularly disposed

cells, and in the lack of a concentric structure of any kind. In the Mammalian genera in

question, as well as in Basilosaurus* this concentric structure is eccentric in relation to

the circumference of the rib.

The genus Mesosaurus Gervais, according to plate XLII of his Zoologie el, Paheontol-

ogie Gencrale (the letter press has not yet reached me), presents ribs of similar form to

those of Ischyrosaurus, but whether of similar structure I cannot ascertain.

Leidy concludes his description of this genus with the following remarks: " Although

1 have supposed the remains * * to indicate * an animal allied

to the Manatee;, * *
I have suspected that they have belonged to an aquatic

reptile unlike any known." Entertaining the opinions that I do respecting

the relations of the genus, 1 have thought that the name applied by Leidy, which is appro-

priate only to a mammal, should be (hanged. I therefore call it Ischyrosaurus, maintain-

ing the first etymology so far as practicable.

I refer it to the kSauropterygia, as the parts resemble Plesiosaurus more nearly than

those of any other American genus. The density of the osseous structure and the cylin-

dric form of the ribs, will distinguish it from Plesiosaurus ; from Polycotylus the form of

the vertebrae separates it at once.

I suppose; that this type may have been of estuary habits, and took its food in proxim-

ity to hind. The density of the bones is not known in, nor is it appropriate to, animals

of the open ocean. The presence of Iladrosaurus (Tliespesius) occidentals in the same

beds, is further evidence of the proximity of land.

ISCHYROSAURUS ANTIQUUS, Leidy.

T&ohyrotheriurn, antiquum, Leidy. Proo. Ac. Nat,. Sci., Phila., VIII, p. S'.). Trans. Amer. Philos. 800. 18(10, 150

'Pali. X, dgS. 8-17.

The dorsal vertebra of this species present plane articular extremities. The centrum is not constricted medially,

but presents a shallow concavity round its median portions. The sutural articulation of the neural arch is shallow,

sub-ovate, and extends throughout the length of the centrum. The diapophyses are compressed cylindric. The

* Seii Owen on this irenus.
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articular face is a transverse oval. The size of the animal is similar to that of the Plesiosauri of medium dimensions,

perhaps ten feet in length, admitting elongate neck and tail, of which Micro is no evidence.

Poiition, Bed Q. Hayden's Section of Great Lignite basin of Nebraska. (Trans. Am. I'hilos. Boc, 1800,135.)

perhaps of the Cretaceous age; from the Moreau Itiver.

PLESIOSAURUS, (Jovyb.

1 refer the following species to this genus provisionally, and with doubt.

PLESIOSAURUS LOCKWOODII, Cope.

Tins reptile is represented by but iVw remains, which are in the private collection of Dr. Samuel Lockwood, of

Monmouth County, N. J. A single dorsal vertebra, which he kindly lent me for description, presents characters which

are so marked when compared with other murine Sauria as to require notice.

The centrum is of the general Conn of Plesiosaurus and Cimoliasaurus, and the arch has a sutural attachment as

in the former. The suture is the surface of a sub-round pit., almost like Unit, of [chthyosaurus, and not like Unit

typical of Plesiosaurus, or the young of Cimaliosaurus magnus. In tin! latter the suture is an oval concavity which

extends throughout the length of the centrum. The pit in this species measures little more than one third the

length oC the centrum. The floor of the neural canal is quite flat. The sides of the centrum are strongly and

regularly concave, rather less strongly below than laterally. The margins flare regularly, and are not, striate

grooved or ribbed as in many species. There is a. strong venous foramen a. short distance below the neural arch and

two medially below.

The species is further characterized by the regularly concave articular faces, without median plane or prominent

portion, as in Cimoliosaurus species. They arc more concave than those of the Elasmosauri also. The form of the

surface is entirely circular.

Width articular surface,

Depth

Width pit neural arch,

Length cent rum,

This species I have dedicated to its discoverer, Dr. Lockwood, who has contributed in various ways to the

progress of Natural Science.

[t is the earliest sea saurian from this country, as it was derived from the olayswhich underlie the lower green

sand bed. It was dug from a brick clay pit near Matteawan, Monmouth County, 'N. .1.

CIMOLIASAURUS, Leidy.

Cimoliasaurus and Discosaurus, Leidy. Proceed. Academy Nat. Sci., Phila., 1851, 8S5—1854, 72, lab. ii, flgs, 'I, 5,

0, and 1861, 836; Cretaceous Reptiles, 22 and 25, tabs. IV., V., VI. Brimosaurw Leidy, Pr. A.. N. Sci., Phila., 1855,-172.

This genus has been chiefly illustrated by Leidy, who lias described remains of its

species from the cretaceous deposits of many of the States east ol the Mississippi. It has

remained for the discovery of Elasmosaurus to prove that the two supposed genera named

by Leidy, arc really one, his supposed caudals of Discosaurus'1'' being really caudals ol' Cim-

* This genus was originally proposed on two vertebrse from Georgia, and a, vertebra, from New Jersey described

by Dekay. lie afterwards added vertebra! from Alabama,, Mississippi and New Jersey. Some of these were regarded

as cervieals; they are, however, anterior caudals. As Leidy observes, there are several species among them, and it,

may be, several genera, but as the genera cannot be distinguished by the caudal vertebra', if appears to me that Dis-

cosaurus cannot be preserved. While distinguishing the genus from Cimoliasaurus, Leidy adds, "The Supposed cau-

dals of Discosaurus I have suspected to be anterior cervieals, notwithstanding (lie apparent provision for the articula-

tion of chevron bones. If all the vertebra: be viewed as belonging to one animal, they represent cervieals, dorsals and

lumbars of Discosaurus; otherwise they represent, a, cervical and caudals of the latter, and dorsals and lumbars of Gim-

oliatawntl." In case of their identity, it, may be observed, Leidy refers them ;M i,o Discosaurus. Oimoliasaurus was,

however, proposed first.

In. Lin.

2 8

2 7.8

8.4

1 11.

6
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oliasaurus, the supposed caudals of the latter proving- to be its cervicals. Characters dis-

tinguishing it from. Plesiosaurus have never been pointed out, and it is here retained apart,

from it on the supposition that its scapular arch is constructed on the same principle as

that of Elasmosaurus, a point, however, which has not been ascertained.

This genus is not as well known as Elasmosaurus, owing to the fragmentary condition

in winch it is usually found. Its marked character is its short depressed cervical region,

as compared with the excessively long and compressed one of Elasmosaurus. It also dif-

fers from it in the apparent continuity of the series of diapophyses from the dorsal to the

cervical series. In Elasmosaurus these processes are wanting on the anterior dorsals.

They are very elongate on the other hand, on the posterior dorsals of Elasmosaurus ; in

Cimoliasauriis we have as yet no evidence as to their length, as they arc broken in our

specimens.

Ki- ns. Fie. 14. Fie. 10.

/-^>::::l

The rapid diminution in dimensions of the cervical scries in Cimoliasauriis indicates

a short neck, and far less slender general form. Eeidy suggests from the absence

of sacral characters, that posterior limbs have been probably wanting in this genus: the

same vertebral characters are seen in Elasmosaurus, but it has a large pelvic; and scapular

arches; (be presence of limbs in it cannot be doubted. The femur of Cimoliasauriis is

described below, and is the only limb bone yet assignable to a species of this genus. It

resembles that of Plesiosaurus. It is thicker and shorter however than in any species of

the latter genus, and is quite short. The distal extremity is thick, and presents pits for

the attachment of the articular cartilage 1

; the laces for both ulna, and radius arc extensive,

and indicate a large maims and elongate limb. The rotundity of the head indicates ex-

tensive rotation ; and we may be satisfied that the animals of this genus were furnished

A.MERI. PHILOSO. SOO.—VOl,. XIV. 1 I
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with powerful propelling flippers. The preceding cut illustrates its form and size in rela-

tion to the posterior dorsals from nearly the same position in the C. magnus and Elasmo-

saurus platyurus.

The general characters of the cervical and dorsal series arc very similar to those of

Elasmosaurus, but they all exhibit considerably larger neural canals. In the immature

individual, the neural arch of the dorsal vertebra; is not coossificd, but is separated by

suture as in Plesiosaurus.

That there arc; several species of this genus is suggested by Lcidy, and seems probable

to the writer. As one of these has been already named, the characters of those which

appear distinct may be pointed out.

Anterior caudals, articular faces with rounded margins ; antero-posterior diameter

greater, 2 in., width, 2 in. 7 1. Pit of diapophysis 1 in. 3 1.

0. VETUSTUS.

Anterior caudals, articular faces with acute marginal angle, antero-posteriorly shorter

1 in. 7 1. by 2 in. (> 1. in width; pit 111. Cervical with straight sides and broader form

;

width 31.2 1. by 24.5 long, the ^diapophysis narrow and stout.

0. MAGNUS.

Anterior dorsals sborter and higher than in C. magnus, the posterior cervicals, there-

fore shorter than in the same ; diapophysis of first dorsal longer.

0. (J KAN I) IS.

Posterior cervical with neural canal as large as C. magnus, but centrum four times as

large, and a strong longitudinal ridge half way between pleurapophysis and neural arch,

giving pentagonal section: 45 1. long by 52 1. wide; hence longer.

E. OKIENTALTS.

CIMOLIASAURUS VETUSTUS, Leidy.

JJucosaurus Leidy, Proc Acad. N. Bci., 1851, :j2(i. Cretaceous Reptiles, N. A., 22. I'ledosaurux, DeKay Ann.

Lye, N. Y., 1838, 185, Tab.

If the vertebra from Alabama from Jos. Jones, described by Leidy in the Cretaceous

Reptiles as No. 1, are typical of this species, they present certain peculiarities which distin-

guish them from those of an individual of C. magnus which I describe below
;
perhaps

the species are distinct.

Cretaceous Alabama,? Mississippi and ? New Jersey.
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In. Lin.

4. 9.

2. 8.5

8.

9. 11.

CIMOLIASAURTJS MAGNUS, Leidy.

Pr. A. N. S., Phila., 1851, 885, 1854, 72. Oretaoeous Kepi. N. A. 25, tab. 00.

This species has hitherto been known from vertebrae only. In oonneotion with vertebra} of tins species, I pro-

cured a, long bone which has a near resemblance to the femur of Plesiosaurus. It indicates a paddle for motion in the

water, as has already been mentioned.

The distal breadth is equal to 1
;'; the length. It is distal compressed, but thick and with rounded margins.

Thi! proximal portion is slightly reverted to the condyle, and compressed nearly at right angles to the distal extremity.

The condyle is flattened convex and oval in circumference. The tibial and fibular articular faces form a strong angle

with each other, and are pitted rugose for the cartilaginous articulation.

i

Distal breadth,

Breadth at neck,

Diagonal across condyle,

Length,

It is seen, therefore, that this bone is remarkably robust, much more so than in the Plcsiosauri of adult age.

That the individual to which it pertained is not mature, appears from the dorsals accompanying, in which the neural

arch is not fully coossilied to the centrum. We can regard the species as a. robust and powerful animal, in which bulk

is more prominent than length.

Anterior dorsal, length centrum,

Width do.,

Depth do.,

Length articulation for aeurapophysis,

Width do. do.,

The oentrum is much constricted medially and the diapophyses an; given off from the neurapophyses, the lower

margin corresponding with that of the bottom of the neural canal. This specimen is from I'arnesboro. and was

submitted to me by Prof, (look, State Oeologist.

Locality: the Cretaceous Green Sand of New Jersey; upper bed.

In. Lin.

2. 5.1

8. 7.

2. 10.

1. 11.

1. 1.

CIMOLIASATJRUS GRANDIS.

Srimosaitrus grandis, Leidy, Proceed. Ac Nat. Bel., 1851, 72; lab. I., II.

From Cretaceous of ( 'lark County, Arkansas (near Greenville).

[ have not seen any part of this, the largest species. It is, from Leidy's figures and description, distinguished

by the relatively greater width and height of its vertebra', and has been therefore a shorter and more massive animal

than its oongeners. As nothing beyond Leidy's description is known of it, I append the latter.

It Was represented by vertebra! from near Greenville, Clark County, Arkansas. They had been kindly loaned by

W. T. Roberts, an agent of the Arkansas Mining Company, who had discovered them with numerous others. Dr.

1j. stated that, in his visit to St. Louis, Mr. Alb. Koch, the industrious collector of fossil remains, had exhibited to

him a collection of bones from the same. State, and apparently of the same animal, which he was on the eve of

sending to Berlin. The specimens are remarkable for the robust transverse processess, which project laterally

from the lower part of the body, and terminate in a, large facet for the articulation of a lib. The bodies are

cylindroid, and are terminated by slightly concave or nearly Hat articular surfaces, The sides of the body are moder-

ately concave, and have an acute margin at the artioular surfaces. On each side; of a median prominence of the under

side of the body a, large vascular foramen exists. These vertebra; resemble those of Oimoliasaurus magnus from the



44 THE EXTINCT BATRACHIA, REPTTLIA

green sand of New Jersey, described previously in the Proceedings of tho Academy of Natural Sciences, but in that

the large transverse process is cylindrical, while it is oompressed oylindroid In the Ark. saurian, and probably the

latter belongs to a distinct genus, Cor which the name Brimosaurus is proposed. The bones are Imbedded in a bard

limestone with mollusoa, and they probably belong to the cretaceous or to the eooene period. One, of the most perfect

of the vertebras presents the following measurement*:

Inohu.

Length of the body, -i:,
1

Depth articular surfaces, '

r
>

Breadth do. do., 6

Length of the neural arch, - .'!

Dr. Leiily proposes to consider this species as the type of a genus distinct from the present, because Its diapophyses

are compressed in section, "while those of Cimoliasaurus are cylindroid. 1 think this difference depends on the posi-

tion in the vertebra] column. These processes descend on the anterior part of the column and beoome more flattened,

until they resemble diapophyses of ordinary oervioals. This vertebra therefore was an anterior dorsal.

ELASMOSAURUS, Cope.

Lcconte's notes on Geology of the route of the Union Pacific Railroad, 1 808, p. (!H. Cope, Proceed. Acad. Nat.

Sciences, 1888, p. 92.

This genus has been more completely preserved to us than any other American repre-

sentative of the order, and hence may be accepted as most clearly expressive of its char-

acters. In the interpretation of these, however, considerable difficulty has been experi-

enced, as the structure form appears, at first sight, to reverse to a remarkable: degree,

the usual proportions of known reptiles.

The determination of the anterior extremity of the vertebral column has been rendered

certain by the fortunate completeness of the cervical series, as the extraordinary Length

of the latter, equalling three times that of the body, renders the most careful scrutiny

necessary.
,

The neural arches are every where continuous with the centra, without sign of suture 1

,

and are externally plane. The neural canal is exceedingly small for the size ol the

vertebnc, especially on the ltunbars and caudals.

The dorsal vertcbr;e are remarkable from the fact that the diapophyses disappear on

the anterior part of the series, and gradually diminish in length from behind forwards to

the point of disappearance. On the median and posterior parts of the series they are

very elongate, and rise for a short distance from the basis of the neural arch. Ante-

riorly, they descend and shorten, and finally remain only as the slightly elevated borders

ol rib-pits. Throughout the whole ol' the anterior portion of the column to the cervicals,

the neural spines are of great elevation, and of such antero-posterior extent as to be

nearly continuous.

The cervical vertebra are not only more numerous, but become anteriorly much smal-

ler and more attenuated than in its allies of the same family. They are remarkably com-
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pressed, the centra much longer than deep, and deeper than wide, and with smooth con-

cave sides.

The ribs of the anterior cervico-dorsal region are inserted directly in the vertically

oval pits of the centrum. Immediately at the point where these cease, thin transverse

processes appear to arise from the lower edges of the rib pits. They form a continuous

series with the ribs, and soon rise from the plane of the lower face of the centrum, and

are directed obliquely downwards. At the end of the cervical series they are directed

nearly vertically downwards. The number of these vertebra; is very great, the anterior

diminishing to a very small size, the whole measuring a, little more than half the total

length.

Most of the; eervicals possess two venous foramina below; the dorsals two, and most

of the caudals one.

The resemblance of the caudals to the usual type of Plesiosaurus, is seen in the fact

that each bears near its posterior articular aspect, on the inferior face, a pair of articular

surfaces, for chevron bones. Similar vertebrae had been described by Leidy as the caudals

of a genus he called Discosaurwj the study of the present genus shows that they are

really of the caudals of the allied genus Cimoliasaurus.

The ribs are simple headed ; the abdominal ribs seen in Plesiosaurus are possibly

wanting, as none were found by the discoverer of the fossil, after a careful search.

The (;nd of the muzzle, with symphysis mandibuli, was preserved. This is flat, the

symphysis rather short, the premaxillary grooved at the intervals between the dental alve-

oli. The teeth arc deeply implanted, with small pulp cavity, are cylindric and furnished

with nearly straight elongate conic crowns, which arc minutely but sharply striate to the

tip ; the ridges, straight, continuous. There arc no indications of nostrils, so that these

were probably posterior and near the orbits, as in Plesiosaurus.

The pelvic arch is more extended than the scapular, and strongly resembles the pelvic

arch of other Plesiosauridse. The scapular arch is peculiar; the claviculi are broad hat

bones resembling the pubes of certain tortoises, while the coracoids are much like the

coracoids of Plesiosaurus.

The scapular arch is remarkable for the resemblance of coracoids to those of Plesio-

saurus. The clavicles have a greater transverse extent than the former, and have a very

extensive line of union medially, and a narrow posterior prolongation which meets a simi-

lar anterior one of the coracoids, separating the intervening foramina. They appear to

form about one third of the walls of the glenoid cavity, and have a constricted base as in

some Plcsiosauria, applied to the extremity of the coracoid. The form of the glenoid

cavity cannot be readily ascertained from the absence of the scapula. What we have oi

AM KM. PHILOSO. SOC VOL. XIV. 12
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it would suggest the existence of a fore limb, of comparatively little power, though no
remains of such have been found. The acetabulum is smaller than the glenoid cavity

;

this point, with the obvious source of propulsive power in the tail, renders it probable that

the posterior limbs were" the weaker of the two, if any existed. But there is no trace of

sacrum nor of any modified diapophyscs for support of an ilium.

The ischia are flat, subtriangnlar bones with a long median line of junction, and
communicating anteriorly with the posterior prolongation of tin; pubic plate. Their
postero-exterior margins project well backwards. The pubes are broad plates, whose
anterior margins diverge from each other. They are broader than the ischia, and form a

broad shallow basin for the support of the viscera. The suture defining these elements
is obliterated

; 1
1
iey are continuous, and form a weak inferior keel on the median line.

A simple curved ilium has been preserved, for which there appears to be a smooth articu-

lar surface on the pubis to which it was attached.

The acetabular portions of these elements are flattened and furnished, with convex

articular surfaces. The supposed ilia arc; short curved bones, resembling that of Plcsio-

saurus latispinus Ow., or of some of the other species of that family. The shank is flattened

cylindric, the distal extremity, dilated rounded and flattened. The proximal extremity

sub-truncate, or truncate in two or three unequal planes, and with, a median pit. It fits

well when applied to a concavity on the articular surface of the pubis. The vertebra

above the pelvic arch were furnished with elongate, sub-cylindric diapophyscs.

The question as to the presence of posterior limbs remains unsolved. Dr. Turner
having made a second careful search, and renewed excavations at the original locality,

failed to find .any bones which can be assigned to humerus, ulna, radius, carpus or phalanges,

or similar elements of the hind limbs. This is the more remarkable, as tin; pelvic and
scapular arches were further completed, and an additional number of ribs obtained. The
inferior and lateral regions of the trunk, being then so abundantly discovered, what are

wc to think of the entire absence of the usually numerous elements of extremities'? The
glenoid cavity is a rather angular cavity, and both were filled with, solid argillaceous

matrix. The acetabula are not cup-like, but merely exposures of the marrow, plane ex-

tremities of the pubes and ischia; they were covered with thin layers of gypsum; the

pieces of the ilia were found imbedded in the mass of matrix which occupied tin; pel-

vic arch.

The allied genus Cimoliasaurus Leidy possesses a lemur, as described under head of

that genus; it is of shorter and thicker form than inmost ITosiosauri.

The skeleton so nearly complete would indicate no violent disturbance of the carcass;

but if there were, it would be an unusual accident that all of the four limbs should have
been removed from their sockets, without leaving even fragments.
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This genus is well distinguished from Plesiosaurus by the peculiarity of the scapular

arch. The mesosternum appears to be coossified with the claviculi, and the three ele-

ments form a broad breast-plate. Tf the claviculus was ever united with the scapula as in

Plesiosaurus, no evidence of it can be seen in the specimen. Both the clavicular and me-

sostenuil elements are broader and more extended anteriorly.

The American genera of Elasmosauridae may be compared as follows :

Posterior cervical vertebrae without diapophyscs: ccrvicals longer, compressed, neck

very elongate.

Elasmosaurus.

Posterior cervical vertebrae with diapophyscs: ccrvicals quadrate, shorter, depressed,

rapidly diminishing in size, hence the neck shorter.

ClMOLIASAURUS.

Prof. Owen figures and describes (Reptiles of the Cretaceous, Palacontogr. Soc.) a

vertebra which very closely resembles the cervical of Elasmosaurus. He considers it to

be the cervical of a peculiar Plesiosaurus, which lie calls P. constrictus, remarking, at

the same time, its remarkably inferior plcurapophyses. This I believe to be a species of

Elasmosaurus or an ally, and to be called for the present Elasmosaurus constrictus.

ELASMOSAURUS PLATYURUS, Cope.

Leconte's Notes loo. oit. Proceed. Acad Nat. Soi., 1868, 1. c. 02.

Discosaurus earinatua, Cope. Leconte's Notes, 1. c.

This, after Mosasaurus Hie most elongate of the sea saurians yet discovered, is represented by a more! than

usually complete skeleton in the Museum of tin; Academy of Natural Sciences in this city. It was found by Dr.

Theophilus H. Turner, the physician of the garrison at Fort Wallace, a point situated 300 miles westward from

Leavenworth on the Missouri river, and some distanoe north from the Smoky Hill Fork of the Platte river. Portions

of two vertebra presented by him to Or. Leconte when on his geological tour in the interest of the U. S. Pacific

Railroad Company, were brought by the latter gentleman to the Academy, and indicated to the writer the existence

of an unknown Picsiosauroid reptile. Subsequent correspondence with Dr. Turner resulted in his employing a

number of men, who engaged in exoavations, and succeeded in obtaining a large part of the monster. Its vertebra'

were found to be almost continuous, except a vaoanoy of some four feel, in the interior dorsal region. They formed

a, curved line, a, considerable part of whose convexity was visible on the side; of a, bluff of clay shale rock, with seams

and crystals of gypsum. The bones were all coated with a thin layer of gypsum, and in some places their dense layer

had been destroyed by conversion into sulphate of lime.

The scapular arch was found in huge part adhering to the bodies and neural spines of a, series of the anterior dor-

sal vertebra, and was detached from it at the Academy. The pelvic arch had been slightly crushed, and the lumbo-

sacral vertebra' to reed into contact with the ischia, where they remain. A broken extremity of the supposed ilium

was forced into l,he matrix which supports the ischia,. Many of the dorsal and caudal vertebra; were sent, and remain

in continuous masses, so that the succession is readily traced, and the true relations of the extremities preserved.

In removing the matrix from beneath the vertebra;, scales and tooth of some six species of Physoclyst and

Physostomous fishes were found, including an Enohodus and a Sphyraena, the latter indicating a new species, which

I have called S. carinata. Those animals had doubtless boon the food of the Elasmosaurus.
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The end of tlic muzzle was broken from a part or the whole of the cranium, which lias not been rediscovered,

though Dr. Turner has made careful search, It was found in front of the vertebrae here regarded as cervical, at some

distanec from them.

The whole skeleton has been under considerable pressure, so that most, of the ribs have been pressed flat on the

vertebrae; the long parapophyses of the cervicals bave most of them been fractured at their bases and compressed,

those of opposite sides thus approaching more nearly in the form of chevron hones than they otherwise would bave

done. The proximal cervicals are obliquely flattened by the pressure; the other oervicals have the bodies naturally

flat, with the articular surfaces much less so than the median portion. Some of the caudals arc obliquely distorted.

Description— Vertebrm.—The neck may be safely assumed as a point of departure, as it consists of above sixty

mostly continuous vertebras, which graduate to an atlas of very slender proportions. Most of them preserve more or

less developed parapophyses. At the posterior extremity of this series, Bixteen are perfectly continuous, and in this

portion a great gradation in form is apparent. The anterior are narrow, compressed, and similar to the more distal

cervicals in the elevated position of the lateral angle; the anterior are subquadrate, thick, and with lower lateral rib,

and stronger ?pleurapophysis. In these respects the latter resemble the dorsals which follow, towards what r believe

to be the tail. Pour anterior dorsals are in one mass (figured in plate 8); in this series the lateral angle first approach-

ing, is Anally lost in the margin of the rib-pit, the posterior thus resembling other dorsals. There can be SO far little

doubt that the anterior and posterior extremities of the masses are correctly interpreted.

In a series of four anterior dorsals, which like the preceding, are in their original continuous mass, those of one

cxtremil v have, centra rounded in section, with inferior rib-pits; those of the other have quadrate contra and elevated

diapophyses; the former liavo the character of the first dorsals, the latter of the median dorsals. The posterior dor-

sals and anterior caudals form in like maimer a continuous series of eleven vertebras, fractured in four places. In

them the diapophyses steadily descend, reaching the inferior plane in the last, thus with the reduction of the venous

foramina to one, at the seventh, indicating the point of transition from dorsal to caudal series. The zygapophyses

preserve the usual arrangement, but are much compressed, so that the posterior or down-looking, are confluent, and

scarcely separated by an emargination.

The neural spines at their bases have a slight posterior obliquity, and the superior portion leans strongly in the

anterior direction. The Inferior limbs of the cervical pleurapophyses appear to be entirely wanting. The articular

fiecs for the chevron bones are seen at the extremity of the inferior rib of the caudal.

Of the cervicals there are both axis and atlas. Of the caudals, probably the distal half, at least, is lost. A single

vertebra near the middle does not relate to cither of those anterior or posterior to it. There are, therefore, at least,

four lost from that region also.

There is a considerable interruption immediately anterior to the last, dorsal vertebra. Three large vertebrae, with

long diapophyses, belonging here, were imbedded in tin', hard matrix which protected the pelvic, arch. These

an; far from relating immediately to the vertebrae preserved before and behind them. I estimate the number missing

US follows: Seven of the fourteen dorsals preserved have more or less elongate diapophyses. In the I'lesiosauri.

vertebra; of this character, are much more numerous; in P. homalospondylus Owen gives seventeen. If we add

ten to the series in the present species it will give the abdominal space between the adjacent margins of the o. 0. pubis

and coracoidea an extent equal to the length of the pelvic arch. This is relatively shorter than in the Plesiosauri.

Dr. Turner found that a space of " three or four" feet intervened between the two portions of the skeleton, which was
otherwise continuous. I think ten an average number to represent safely the missing dorsals.

Prom the cervical proximal regions probably three vertebrae are missing from two interruptions. The remainder

of the cervical Scries exhibits three interruptions. Most of the proximals have been broken medially, leaving the

ticulations solid, an advantage in determining their continuity. Three vertebras and one-half are thus found to he

missing in this region.

The whole number of vertebra; preserved and lost, with the relative lengths of each, maybe stated as follows:
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Cranium,

Cervicitis,

Dorso-lumbars,

Caudals,

Present.

No.
I

Length In.

08^

14

21

257.5

55.10

00.4

No.

10

80

48J

t. Total

Length In. lengths.

24 24

22.3 279.8

87.6 98.4

60. 120.4

517.0

n. Lin.

4 0.2

8 8.

8 10.2

2 9.

1 7.5

1 0.

1 27.

1 0.7

1 3.

1 10.5

Total, 103J

'Phis gives the total length to the animal of forty-three foet, two inches, which, increased by the amount taken

up by Intervertebral cartilages, will give roundly about forty-five feet. Of this, twenty-two feet must bo reckoned to

the neck.
Measurements.

The cervical vertebrae from the sixty-sixth to the thirty-ninth are all longer than the dorsals; they commence four

inches in length, increase to live, and diminish to four again.

Length of sixty-third cervical,

Depth articular face of the centrum,

Width

Total elevation ninth do.,

Length ninth caudal,

Transverse diameter articular face,

Vertical " articular face do.,

Length bead of rib,

Width "

shaft

Many of the ribs preserved have been pressed upon the vertebra and crushed.

The first dorsal is that vertebra, which first presents a distinct articulation for a rib. The diapophyses are never

much elevated above the centrum and are longest on the thirteenth (inserting seven supposed to be lost). Their form

is stout and much depressed, and distally expanded. They diminish gradually, and on the third are represented by a

longitudinal, slightly oonoave articular surfaoe, somewhat similar to those of the caudals. This surface is bounded

above and below by a longitudinal, angulation; the superior is first distinct on the first, and bounds the articular sur-

face Last on the third. They give the transverse section of the posterior eervicals a pentagonal form; that of the an-

terior dorsals is nearly circular. The latter are strongly constricted medially, and the articular faces are slightly con-

cave. The external surface near the included angle is ooarsely ridged, in conformity with coarse cellular texture of

the spongy bone. The venous foramina gradually become more widely separated, approaching each other again on

the posterior eervicals. On the dorsals they occupy the bottom of a more or less pronounced concavity. These con-

cavities, on the posterior dorsals, arc; bounded externally by a strong obtuse longitudinal angulation, giving a quad-

rate outline to the section of the centrum in this part of the scries.

The posterior eervicals arc not readily distinguished from the anterior dorsals. In the latter the ribs appear to be

present, of reduced length, judging from the smaller size of the remaining heads. The articular pits continue to de-

scend till their lower marginal ridge is the inferior lateral angle of the vertebra,. On such vertebra) the inferior surface

is fiat. The neural spines on dorsals and posterior eervicals are of great height as well as antero-posterior width, and

they allow a very narrow interval between them.

Antero posterior diameter '.' 12th dorsal,

Transverse diameter articular surface,

Vertical do. do-,

Neural canal and spine (latter broken),

Length diapophysis 12th dorsal,

Width diapophysis at middle,
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In. Lin.

3 7.2

4 10.

4 2.5

5 3.5

4

1 10.
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In. Ian.

8 4.5

B 8.

3 10.

10.2

5 2.5

11 9.

(i

1 10.2

4

5 8.

7 9.

8 7.

Antero-posterior (Ham. ? Iltli dorsal,

Transverse posterior of articular face,

Vertical do. do. do.,

Transverse posterior of neural canal,

Transverse posterior of articular face, 3d dorsal,

Elevation centrum, arch and spine, 2d dorsal.

Elevation upper edge zygantrum 2d dorsal,

Length zygantrum, upper edge, do.,

Length centrum, last cervical,

Width centrum articular face cervical,

Elevation neural arch and spine cervical,

Antero-posterior width neural spine of cervical at zygapophygis,

TIte cervical vertebra are assumed to commence where the rib pits cease, and the continuous lateral processes

commence. This point is ascertained with difficulty on the specimen. It is, however, perhaps the same point where

the longitudinal lateral ridge leaves the upper margin of the rib pit ; and it was to the scries of vertebra; which pass

this point, the scapular bones,—the clavicle and coraeoid were found attached. On the anterior dorsals the inferior

margin of the rib pit is most prominent, and is finally produced in a Hat thin process which is directed obliquely

downwards. Both these and the posterior ribs are crushed on the centra and project obliquely below them; their mode

of attachment is thus rendered rather obscure. A similar structure exists in flu; posterior cervieals of Cimoliasaurus,

while on the anterior dorsals or where the rib-origins are on the lower plane, short thick diapophyses support the ribs.

The proximal cervieals are remarkable for their compressed and elongate form. They are for a considerable distance

longer than any dorsals. The lateral longitudinal ridge rises successively nearer to the neural arch and disappears.

The articular surfaces are vertically oval, flattened above and below. The inferior faces are slightly grooved in lino

with the venous foramina. These vertebrae diminish in length, and after the posterior third of the series, materially

in depth. They diminish to terminal ones of very small size. In most the decurved ? pleurapophyses are broken near

the base, but the basal portion of various lengths generally adheres. They are as wide as a rib; and scarcely half as

thick. On some of the most anterior vertebra;, they are quite short and broad antero-posteriorly. They have much
greater antero-posterior extent on the terminal than the proximal cervical centra, having a base live-sixths the length

of the latter. The zygapophyses have relatively a larger size on these than any other vertebra?. In such the centrum

is less compressed, though with concave sides, and with a section rather quadrate.

The caudal vertebrm have slightly concave articular surfaces, which are not bounded by groove or ridge. The

neural arches have Hat sides, and there is no longitudinal ridge above; Hie diapophyses. The neural spines are

elevated, the margins of those of the adjacent vertebra; close together. The diapophysis is very short and wide,

terminating in a large oval concavity for the pleurapophyses. Each limb of the chevron bone is attached to an

articular surface on the lower posterior face of the vertebra, at the extremity of a strong inferior ridge. These inferior

ridges are rather close together, and distinguish the vertebrae from those of Cimoliasaurus magnus, where, they are

wanting. They arc absent on the anterior seven of Hie caudal scries. The diapophysis is nearer the anterior than the

posterior face of the vertebra. The venous foramen is single and median, on all but the last six cervieals,

Antero-posterior diameter of fourth caudal,

Transverse do.,

Total elevation,

Vertical diameter centrum,

Anterior-posterior diam. diapophysial pit,

do. do. third cervical,

Transverse do. do.,

Heads of fourteen ribs are preserved, and a great number of shafts. The heads are simple, with elongate oval

articular face. They are oblique in flic narrow direction, and frequently in their length also
;
the margins are

somewhat everted. The extremities of the diapophyses of the larger dorsal vertebra; are transverse, some flattened,

In. Lin.

2 4

3 10.5

8

3 1.5

1 0.2

2 2.

2 11.
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the others more oval, the move anterior arc sub-triangular, and the rib pits on the first dorsals are sub-round or

vertically oval. Tims the heads of the ribs also vary. The shafts are all Hat, probably more so from pressure. They

arc frequently curved in the direction of the compression, which suggests a vertical head. They however are probably

more or loss distorted, and the plane of compression changed. No well defined distal extremity of a rib can be made

out, nor have anything like abdominal ribs been preserved.

The scapular arch is remarkable for its large clavicles (or proooraooids). As preserved, the latter are quite con-

vex downwards both, antero-posteriorly and transversely, while the eoracoids are equally concave in both directions.

Fig. 7.

Scapular Arch.

The clavicles have a remarkable external Mai projection, which is separate,! from the glenoid cavity by a deep sinus.

The gl( i,| cavity is bounded by an elevated ridge, which sends a, branch along the clavieulo-eoraeoid suture to the

precoracoid foramen. This foramen is relatively of small size, and is a longitudinal oval
;
the two arc separated by

an isthmus composed equally of processes of clavicle and coracoid. The eoracoids are very thin except in a transverse
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In. Lin.

88 0.

14 9.

6 !).

7 8.

27

1(1

7 (i.

portion, which extends across behind the precoraeoid foramina; a strong' elevated rib extends across the posterior face

at this point. The outer margin of the ooraooid is thickened, rounded and slightly concave.

Greatest anteroposterior length scapular arch,

" " " clavicle,

" " " glenoid cavity,

" " " precoraeoid foramen,

Transverse extent of claviculi,

" " coraeoidea.

From acetabulum to foramen,

The form of the posterior margin of the coraeoidea is unknown, and they are much broken on the inner margin.

They may have been considerably longer than in the accompanying cut.

The greater part of the pelvic arch appears to be preserved. From the obliquity of the median suture and

from the form of the pubes as they are preserved on a large nodule of indurated clay, it is evident that they have

formed a boat-shaped support to the abdominal viscera, with an obtuse keel on the median line below. The following

diagram will explain the relation of its parts.

Greatest antero-posterior length,

" " " pubis,

Antero-posterior median length to notch of ischia,

Length coracoids behind notch,

Greatest width pubes,

" " ischia,

The anterior and lateral portions of the pubes are very thin, as are also the median posterior portions of the

ischiadic plates. The pubic bones are thickest on the posterior margin; they present a downward projecting median

convexity near the anterior cud. Depth of the articular face, 2 in., 8 lin.

The superior surface of (1 lis arch was brought to light by the exertions of my friends, B, Watcrhouse Hawkins and

Win. M. Gabb, who removed a large mass of matrix which fortunately accompanied and protected it. This presents

a transverse thickening extending across it, and continuous with the posterior margin of the clavicles. A median

longitudinal thickening extends from this to the anterior emargination, embracing in its angle with the transverse,

a shallow concavity. The posterior projection which is continuous with the median part of Hie ischia,, is strongly de-

llcxcd behind the transverse rib, and is continuous with the basin-like, concavity formed by the united pubes. The

glenoid surface of the pubes is a sigmoid, while that of the ischia, is regularly convex. The articulation of the ilium

has been exclusively with the former.

Of the pleurapophysial portion of the two arches nothing appears to be preserved except two lateral symmetrical

long bones. One was found imbedded in the mass carrying the pelvic arch, and they articulate well witli the pubes;

but the articular extremity is too short to articulate with ischia, at the same time. Though they resemble the Inferior

view of the procoracoids, they represent the ilia of I'lesiosaiirus. The head is subdiscoid, rather flat, slightly pro-

jecting exeentrieally with a ligamentous pit. Tin; articular surface is very oblique to the axis of the shaft, and is

separated from the surface by a marked angle all around. Nothing like a trochanteric ridge is apparent in this bone.

In. Lin.

25

18 (i.

7

4 (i.

27 (i.

21

Length in middle of curve,

Diameter at head,

" distally on curve,

" " straight.

In. Lin.

()

3 :$

6

4
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Fisr. 8.

Fig. 9.

Fig. 10.

Pelvic Arch.

The shaft is flattened oylindrio; much flattened nearest the proximal extremity. The latter is very oblique to

the shaft, and slightly convex near the proximal margin.

The end of the muzzle preserved, includes also the symphysis and parts of the rami of the mandible. The parts

have been crushed together, and the ends of the teeth broken Off. The alveoli of the two jaws incline at a narrow

angle to eaeli other, hence the teeth which alternate, cross each other near the middles of the crowns. The parts

preserved appear to belong to the premaxillary bone, though, no suture can be found, ami the bony walls are so thin

as to render their obliteration a, probability. There is a, keeled ridge along the middle line above, which is not

continued to the margin of the hone. The form of the muzzle is narrow, the sides subparalle'l near the tip, which is

elongate rounded. The mandibular symphysis, however, is not very elongate, as the rami arc given off at three inches

from the tip. The latter appear to have been quite Blender from various small sections or pieces sent with the muzzle,

The premaxillary border of 4 in. 7 lin. exhibits eight teeth, or their alveoli, of which the median two are close

together, and not, separated by any mandibulars. The sections of the teeth are round or oval, and their sizes are

irregular probably on account of differing age, and degree of protrusion: the diameters at alveolar margin vary from

•J lines to 8. Their form is slender conic, or with the root slender fusiform, and the pulp cavity is small and median.

AMEHI PII1LOSO. SOC—VOL. XIV. 14
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sometimes cylindric, and somtimes narrowed. The surface from a short distance above the alveolar margins to the

tip, is marked with acute thread-like ridges, which are sometimes interrupted, and some-

times furnished with short branchlets. They are more or less undulate, and do not unite,

but simply cease as the tip of the tooth is approached, The latter is smooth without lateral

cutting edges. The width of the inaudible at the commencement of the rami is 8 in. .05

lin.; of the muzzle of the seventh tooth 8 in. 7.5 lin.; at the third tooth 2 in. 4.2 lin.

General Eemarkt,—The tail is a powerful swimming organ, more or less coin pressed in

life, hence the specific name, which means flat-tailed.

The danger of injury to which such an excessively elongate neck lias been exposed, would

render the recovery Of a perfect specimen like the present, an unusual chance. 'The neural

spines of the dorsal region are so elevated and closely placed as to allow of little or no vertical

motion of the column downwards, while those of the cervical and caudal region being nar-

rower, the elevation of the head is quite possible, and an upward flexure easy.

The habit of this species, like that of its nearest known allies, was raptorial, as evinced

by the numerous canine-like teeth, and the fish remains taken from beneath Its vertebra.

The general form of this reptile, whether it was furnished with large posterior limbs or

not, -was that of a serpent with a relatively shorter, more robust and more posteriorly placed

body than is characteristic of true serpents, and with two pairs of limbs or paddles. It pro-

gressed by the strokes of its paddles, assisted by its powerful and oar-like fail. The body
was steadied by the elevated keel of the median dorsal line, formed by the broad, high neural

spines. The snake-like neck was raised high in the air, or depressed at the will of the animal,

now arched swan-like preparatory to a plunge after a Ash, now stretched in repose on the

water or deflexed in exploring the depths below.

Differences from other Sauropterygia. The only genus with which if is necessary to coin-

pan; this present one is Cimoliasaurus. The following may be noted as generic distinctions: The
series of cervicals rapidly diminishes in Cimoliasaurus in absolute size and in relative length of the vertebra
which are not compressed. In the present genus they maintain a similar length for a considerable distance,
diminish in length very gradually and are much compressed. The diapophyses of the dorsal vertebra
as they descend, in Cimoliasaurus, continue well developed until they attain the inferior planes of the
centrum, and have there a. downward direction. In Elasinosaurus they cease while yet on the middle of
the centrum, and arc replaced by pits throughout the remainder of the length.

The neural canal is everywhere markedly larger in Cimoliasaurus.

As the characters of lesser significance may be added, that in Cimoliasaurus magnus the dorsals

with elevated diapophyses are considerably larger in the centra than those in which they are situated
lower down. In E. platyurus these vertebra are of relatively equal length.

The cervical pleurapophyses in C. magnus are anteriorly considerably stouter and less flattened" the
same applies to more anterior vertebra, when; I hey are flatter in both.

In comparing this species with the Cimoliasaurus grandis, Leidy, from Arkansas, we observe, flrst

the generic character of the strong inferior diapophyses in the latter. That species marks Itself also
as a preeminently short-necked form, as these anterior dorsals are even shorter than in C. magnus, beini
as wide as long. 'IT,; depth of the articular fares is also relatively greater than in the E. platyurus.

History.—The determination of the extremities of this species was rendered difficult from the faot that Leidy in
his descriptions of Cimoliasaurus, reverses the relations of the vertebra, viewing the cervicals as caudals and h,m-
bars, and describing the caudals as belonging to another genus. Not suspecting this error. I arrang. skeleton of
Elasmosauras with the same relation of extremities, and the more willingly as the distal cervicals present an extraor
dinary attenuation, even for this type, and also as the discoverer assured me that the fragments of cranium were
found at the extremity which is properly the caudal. Viewed in this light many details of the structure were the re
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verse of those ordinarily observed among reptiles, whence I was induced to consider it as the type of a peculiar
group of high rank. This view is, of "course, abandoned on a correct interpretation of the extremities. Leidy
detected the error in this arrangement, and the correction extends to Cimoliasaurus as well.

ELASMOSAUIUTS ORIENTALIS, Cope.

This species is indicated l>y two vertebrae. The first resembles both the twelfth from the first dorsal of the cervi-

cal series of Cimoliasaurus magnus, or the ftfth from behind, of the same of Elasmosaurus. Its large size, lateral

longitudinal angle and small neural canal refer it with more probability to the latter genus. It appears to belong to
a species possessing some of the peculiarities of the Cimoliasaurus magnus, having the quadrate form of the median
oervicals of that animal, and lacking entirely the compression of the centrum and lateral concavity of the E. platyurus.
The parapophyses are stronger and slightly more descending than in the fifth cervical of the latter, again resembling
the more posterior vertebra of C. magnus Leidy. The bases of the parapophyses are more elongate than in the cor-
responding vertebra of C. magnus; the process was directed downwards at. an angle of l.v ; from the plane of the in-

ferior aspect. The inferior plane is slightly concave, with two venous foramina, each in a strong groove on each side
1,1 a, narrow median rib. The lateral surface is nearly vertical and slightly concave to the strong longitudinal angle.
Above the latter the faoe is oblique concave for a, width equal to that below. The articular' faces are transverse ovals
and slightly concave; their margin not prominent, nor ribbed on the lateral faces.

Length,

Width,

Depth to canal,

Lines.

45

52

88

Lines

Width canal,

Length basis of parapophysis,

7.7

If we estimate this vertebra, by the position of the lateral ridge to be about the eighth anterior to the last, rib-

bearing, which I call oervicals in tins genus, the transverse diameter of tliis vertebra in 0. magnus is

tWO-thirds that of a dorsal with diapophyses near the middle of the centrum. Should the proportions have been

similar in this species, the diameter of that dorsal would measure (>', Inohes, indicative of the largest of American

saunans. As, however, in the genus Elasmosaurus the disproportion between the sizes of (he caudals and the dorsals

is less than its ally, the latter have probably presented a, diameter more like the same in E. platyurus.

A second vertebra from near the same part of the column of a, much larger individual was obtained by Dr. Samuel

Lockwood, superintendent of schools of Monmouth County, N. J., from Will. Conovers' pit in the lower bed, near

Marlboro, in that county. The diapophyses are directed downwards at an angle of 45°. The margins of the articular

faces are not, everted, while the inferior presents an open emargination medially. The two inferior foramina, are very

large. The measurements are as follows:

Width of articular surface,

Depth do. do.,

Length centrum,

Ln.

5

4

4

Lin.

3

The name is not given under any supposition of restricted habitat, which may have been similar to that, of the

E. platyurus, but ill view of the probability of its greater abundance where its remains have been found than

elsewhere.

Our knowledge of this species is unfortunately confined to the two vertebras above described. The first is

from the lower cretaceous greensand lied, from near Swedesboro, Gloucester County, New Jersey. It was found in a

tailor's shop used as a block to secure a door.
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Incertae sedis.

PIRATOSAURUS, Leidy.

PIRATOSAURUS PLICATUS, Leidy.

Cretaceous Kept. N. Am., 20, ISO, Tab.

Cretaceous of Red River Settlement, Lat. 40 (leg., Northern Minnesota. Described from a tooth.

THECODOlSrTIA.
Owen in part.

In this suborder wc have a singularly generalized group, combining characters of

lizards, crocodiles and Sauropterygians. The neural arch of the vertebra; united by suture

and the slightly biconcave centrum, resemble the last two, so also the abdominal ribs.

The limbs are rather crocodilian, the position of the nares, Plesiosaurian. The clavicle is

lacertian, while the three vertebra; of the sacrum and the femur are between these and

the Dinosauria.

The most important characters distinguishing these animals from the Sauroptcrygia

are the presence of an elongate sacrum and the; more ambulatory form of limbs.

Our knowledge of the order is almost confined to Belodon Meyer, and is derived from

that author's descriptions of those large and remarkable reptiles derived from the Keuper

of Wiirtemburg, the Belodon kapfii Meyer, B. plieningeri Miinst., and B. planirostris

Meyer.

The American species of the order are known only from the valuable collections made

by Wlieatley at Phcenixville, Pa., and by Emmons at Deep River, in Chatham county,

in North Carolina. The former are in my hands for examination and description, and

will be the subject of an appendix to this work.

BELODON, Meyer.

Although this genus docs not present the swimming extremities of Plesiosaurus and

Nothosaurus, its structure in this respect is not much more different from them, than

that of the marine turtles is from the terrestial families of tin- same order. The

structure of the sphenoidal region, the peculiar position of the external nostrils, almost

above the orbits, with the rhizodont dentition, are points in which they agree. The

position of the exterior nares cannot be regarded as an ordinal character, since wc see

what remarkable differences of position it exhibits in the existing family Varanidae.

There is is every probability that these animals were aquatic. The posterior position of

the nostrils, like that in many other marine animals, enabled them to plunge the long

muzzle beneath the surface of the water or mud without interfering with respiration.

The dentition of the posterior parts of the mouth has been shown by Von Meyer to

be quite different from that of the anterior regions; the latter arc prehensile, that is

elongate conic, the former cutting, i. e., flattened, broader and with trenchant edges.
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On teeth of the latter kind Emmons established his Palceosaurua cardinena-is and P.

sulcatum; and Leidy, Compsosaurus priscus and Eurydorus serridem. On teeth of the for-

mer kind Emmons based his Clepsysaurus pennsyhanicus in part; bis Rhytidodon caro-

linensis and i2. sulcatus; Leidy's Omosaurus perplexvus and Lea's Centemodon sulcatus had

a similar origin. The names based on the lenticular teeth accompany, as prior to, or

synonymes of, the latter series. There is much difficulty in collating them, but I may

follow Emmons at present, in seeing in the two styles of smooth and fluted teeth, those

representing different species.

In this way I have attached to the fluted toothed Rhytidodon carolinensis, Emmons,

the Paloseosaurus sulcatus of the same author. Emmons does not offer any grounds of

separation for bis R. sulcatus, nor Lea his Centemodon sulcatus; neither can I find aught

in Leidy's Omosaurus perplexus by which it can be separated. Leidy represents it to he

an " Enaliosaurian," while Emmons says (North American Geology, 67-79-82), that it is

the same as bis Clepsysaurus and Rhytidodon, eating Leidy as authority for this close ap-

proximation. If this be the case, the form is a shore-loving Belodont, and not nearly

related to the marine reptiles included under the old name of Enaliosauria.

To the smooth toothed type belong posterior teeth named by Emmons, Palceosaurus

carolinensi-s, and by Leidy, Compsosaurus priscm and Eurydorus serridens, and anterior

teeth referred, erroneously in part, as 1 believe, to Clepsysaurus pennsyhanicus, Lea,. The

first mentioned name cannot be used, as it has been already applied to a member of this

genus. The third was based on a specimen from a very remote locality, and its proper

application remains uncertain. The second specific name may be employed in the uncer-

tainty, though its describer included both fluted and smooth teeth in the same species.

Specimens in the Academy Mus., from Montgomery Co., N. ('a., consist of vertebra1

,

tarsal bones, etc., and parts of cranium with dermal hones of this species. A tooth in

place in the extremity of the ramus of the mandible, is as smooth as those from more pos-

terior positions in the jaw, figured by Emmons, N. Am. Geol., p. 69, fig. 42, which in

some measure supports Emmons' hypothesis of the uniformity of the characters of the sur-

face sculpture. The cranial fragments indicate a Belodont, and the vertebra' are different

from those of Clepsysaurus.

The vertebra, (No. 5) from the coal of Chatham Co., N. Ca., were accompanied by

teeth of the fluted character, though they were not on the same block. As the former

indicate a. species distinct from that from Montgomery Co., I have regarded thorn as pro-

bably pertaining to I^iiimons" Rhytidodon carolinenais.

The remains, (No. (i) from l'luenixville, include vertebrae, bones of the pelvic arch and

posterior bud), with dermal hones, but no teeth. They indicate an animal distinct from

either of the preceding.

AMKIU. PHILOSO. SOC.— VOL. XIV. 15
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Emmons describes a species Clepsymurm leaii, from the coal strata of Dan River,

from near Leakesville, N. Ca., which appears to he distinct from the Rhytidodon caro-

linenda. It is represented by a cast of a block of sandstone containing 14 vertebra1
, etc.,

which indicate a species different from any of those above mentioned.

Finally, although the Eurydorus serridens, Leidy, from its locality (Phamixville,

Pennsylvania), may indicate a fifth species, there is nothing in the type specimen, nor in

the description, to determinine any reference. It cannot safely be regarded as the same

as the Belodon here described, from the same locality, since the strata in which the two

occur, are separated by a vertical thickness of 187 feet of rock.

Having satisfied myself of the existence of four distinct species of Belodonts in our

Triassic beds, their generic relations come next in order for consideration.

In his Manual of Geology, Prof. Emmons figures the cranium of a Reptile (fig. 157,

page 179), which bears a near resemblance to that of the Belodon plieningcri, Meyer.

The cast of this cranium in the Museum of the Academy Nat. Sci., confirms the reference

to this genus, and presents no characters by which it can be distinguished from it. The

specimens (No. 4) consist in part of the short frontal bones with part of the orbits and

cranial cavity, and a portion of the ramus of the mandible, of a saurian near the genus

Belodon, perhaps the same. The ilium figured by Emmons (N. Amer. Geology, p. 77,

fig. 47,) and the femur, (fig. 48), with portions of mandibular ramus (fig. 42), obviously

indicate Belodonts.

Of the Phcenixville saurian, portions of the ilium and ischium are preserved, which

indicate that the animal is neither a, Dinosaiiria.ii nor a, Dicynodont, nor yet a Crocodile.

The portion of ilium answers to that of Belodon, as figured by Meyer and Emmons.

The Dan River species is referred to the same group without entire certainty. The

only teeth occurring in the same strata arc, according to Emmons, identical with those of

the smooth toothed Belodont from Deep River. The cervical vertebra are quite similar

to those of the Deep River species.

I can as yet find no generic characters by which to distinguish these species from the

Belodon of Meyer, neither in the cranial, dental, pelvic nor extrcmital regions. Meyer

describes and figures numerous teeth, both smooth and sulcatc, without distinguishing the

two forms specifically, though it is certain that three species of the genus came under his

observation. He figures ilia of two species, one of which cannot be distinguished goner-

ically from that figured by Emmons (1. c. fig. 47).

This genus was referred by Owen to the Thecodontia, along with some other little

known genera. Some of the latter, especially Bathygnathus and Clepsysaurus, are in

our opinion Dinosaurian, while others, as Belodon, represent a family of the present order.
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BELODON CAROLINENSIS, Emmons, Cope.

Proceed. Ac. Nat. Soi., 1800, 249. Ruliodon (Bhylidodon) carolinensis Emmons' N. Amcv. Geology, p. 82.

Geol. 8urv. North Carolina. Palaeosaurus sulcatus, Emmons loo. cit. (posterior maxillary teeth), Fig. Emmons
Manual of Geology, p. 179. Centemodon sulcatus, Lea. Proceed Ac. Nat. Sci., Phila, 1850, 78. Cope, 1808, 221.

t Omosaurus perplexus, Leidy, Proceed. Ac. N. Soi., Phil., 1850, 250.

This reptile I Snd on examination of the type specimen to belong here. Teeth of the same are in Wheatley's

collection at Phoenixville. I do not consider that any ground of specific distinction between this animal and the C.

sulcatus has been pointed out, hut leave Hie discussion of the relations of these Triassic forms for a future essay.

Lea has called my attention to the fact that through some error in reading (he scale, the measurements of the

type tooth published are double the correct ones. The specimen consist of the distal hall' of a slightly curved conic

tooth, and does not display any pulp cavity; the allusion to this in the original description having reference to frac-

ture. The tooth cannot be called sulcate, but is rather weakly ridged or fluted. The original description may
therefore be amended to read thus:

Tooth slightly curved, with low trenchant edges, rounded on the exposed face, openly tinted on the lower

(median) portion near the fracture, covered with very minute distinct strife from the point to the base, which strise

cross to the flutings in oblique lines. Length, eight-twentieths of an inch; greatest breadth, two-twentieths; pulp

cavity minute or none.

The enamel of the teeth of 11. carolinensis is rarely preserved; when this is the case its stria!, fluting, etc., are

as ascribed in O. sulcatus.

Coal Measures of the Keuper Trias. Chatham Co., N. Carolina.

BELODON PRISCUS, Leidy.

Falieosaurus carolinensis, Emmons, Geological Survey N. Ca., 1850, p. 80. N. Ainer. Geology, 1857, 80, figs. 57-8

00. nee Bhytidodon carolinensis supra, f Oompsosaurus priscus, Leidy, Proc. Acad. Nat. Sci., Phila., 1856, 105.

Clepsysaurus pennsylvanicus, "Lea," Emmons in parte, Geol. Survey N. Carolina, 1850; North Amor. Geology, 1857,

pp. 67-71-8; ligs. 87 to 50 nee Leah.

Represented by numerous specimens from the Triassic of Chatham and Montgomery count ies, N. Carolina. Teeth

not fluted; caudal vertebras with articular faces broad as long, and centrum little compressed. Size medium.

BELODON LEAH, Emmons.

Clepsisaurus leaii, Emmons, Geol. Survey N. Ca., 1850; N. Amer. Geology, 1857, p. 79, fig. 51, PL 8, figs. 1-4.

Emmons States that this species is Smaller than the last, and that the centrum is longer than broad. Cervical

vertebra-, short, compressed, extremities strongly concave. The Trias of Han River, N. Carolina.

BELODON LEPTURUS, Cope.
Spec. nov.

Represented by wholes or parts of fourteen vertebras; a left femur and fibula; a phalange; imperfect ilium and

ischium attached; with numerous ribs and dermal bones, from several blocks of bituminous shale from the bone bed in

the funnel at Phoanixville, Penna,

The fragments indicate the largest species of the genus, one of the vertebra) with spine, measuring eight inches

in total elevation. The centra of the dorsals are wider at the articular faces than long; in the other two species the

length is greater than or equal to the width. The caudal vertebree arc much compressed, not suboylindrio as in B.

priscus. The femur restored measures thirteen inches in length. Ischium sending a process forwards bounding the

acetabulum below in part, largely excavated by the obturator foramen, which is very externally situated.

The bones were enclosed in five slabs of black, bituminous argillaceous rock of the Phoanixville section, ami they

were taken out from the same immediate proximity by the workmen engaged in the work in the tunnel. One slab

contained three dorsal and two caudal vertebree with chevron bono. Tho second, one and part of another dorsal ver-
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tebrae and the head of the femur; the third a nearly perfect, vertebra and diapopbysis of another, with derma] bones;

the fourth the greater part of the femur, with fibula and dermal bones; fifth, ribs and dermal bones, with pelvis.

Seven vertebra present centra, and are more or less nearly perfeot. There are probably no oervicals, but there are

throe forms of diapophyses which Indicate different positions in the vertebral column.

That which I suppose to represent the most; anterior, has a short, wide diapophysis with tubercular articular sur-

face, and a short knob with oapitular articulation at the base of the anterior aspect of the neurapophysis, with Its su-

perior margin on the plane of the diapophysis. In the next, the diapophysis is short, » ide, and closely connected at

the base with a capitular articular tubercle, for the rib, the extremity of the diapophysis furnishing the tubercular

sni-face. In the first ofl.lie.se the diapophysis is as long as the elevation of the anterior zygapophysis above the cen-

trum, and the capitular knob measures the middle of the latter space with its superior margin, being in the plane of

the diapophysis. [n three others the elevated positii f the capitular articulation is visible!. The second form of

diapophysis is seen in a nearly perfect vertebra in immediate connection with that first described above, but probably

in abnormal relation. The process is narrower, but flat, and without capitular process at base, nor is there any cap-

tular artioulation oa the caafaram. Its posit, ion is much lower than in those just described, being opposite to the

middle of (he centrum. Its extremities are imperfect, probably broken off. 1 suspect, that their condition is indicated

by an isolated diapophysis, which is accompanied by tubercular articular face at a, distance of is lines from its extrem-

ity, and probably at some distance from its base, which is, however, lost. The third type of diapophysis is seen in two
examples; one, in normal relation to its centrum, etc. This is quite slender and elongate, compressed at base, and

cylindric throughout most of the length. On the posterior face of the extremity is a slightly concave articular face;

the extremity proper appears also to have borne the, tubercular face. That these are the combined tubercular and ar-

ticular facets is rendered altogether probable by their wider separation on the second example of this form. This is

an isolated diapophysis, of slender cylindric form, which, at a distance of an inch from the extremity dilates into a

light-angled Hat process, whose distal side bears a narrow ea.pifular articular face. The extremity is subcylindric,

bearing the tubercular facet.

This arrangement of the vertebrae is confirmed by the arrangement seen in other species, where vertebra! similar

to those first described are evidently dorsal. If is probable from the above, that the capitular articulation rises from

the centrum very soon ill this type, as in the Crooodilia, perhaps very few dorsals retaining it, on that, portion; and

differing from the DinOSaurian type, where this facet, is on the margins of the centra, and not, elevated on a- pedicel.

"Phis form differs from the Crocodiles in the narrowing and final cylindric form, as well as descent on the cent.rum of

those diapophyses on which the two facets approach and unite.

One objection to the position assigned to the last form of vertebra, is the fact, that the only oik; with perfect cen-

trum presents an oblique truncation on the posterior margin on each side!, which looks much like a, capitular articular

face. There is a precisely similar vertebra in the Museum of the Aead. Natl. Sciences, from Chatham Co., N". (3a.,

which is ascribed to the B. carolinensis. Their surface is concave in this specimen, but seems loo large for the bead

of a rib. In both, the vertical diameter is one-half the transverse width of the articular face of the centrum. I oan-

not assign the place or use of this facet with certainty, but the following light is thrown upon the point by another

specimen in the Museum Academy, also from Chatham Co., N. Oa., presented by Prof. Emmons.

It consists of five consecutive vertebrae on a block of coal slate, of which the anterior two present the capitular

tubercle elevated to the base of I ho short Hal, diapophysis, without being confluent with it in the first, but closely

united to, a,nd of equal length with the shortened second. On the third, the rib-diapophysis becomes abruptly very

much wider, and occupies a position a little lower down on the centrum. The diapophysis is preserved on one side of

the block. It is flat, a little narrowed beyond the middle, (hen dilated, and with an open einargination opening pos-

teriorly and outwards, at the distal extremity. Willi the extremity it bears a, narrow articular surface. These I sus-

pect to represent capitular and tubercular articulations. The fourth and fifth vertebra', bear each, a greatly dilated

and thickened diapophysis, which I have little doubt, represent the sacral supports of the ilium. Their expanded

bases are somewhat, lower ill position than the diapophyses of the vertebra in advance!, and they occupy a, broad arti-

cular face of their proper vertebra, and a, distinct, facet of that preceding, leaving an articular face on its posterior

margyi, I suppose the peculiar vertebrae already alluded to in the li. lepturus and specimen from North Carolini,

are, therefore, t he last lumbur.s.
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From the above, four points may be derived: 1. That the ribs are continued to the sacrum in this type, a char-

actor not before pointed out among its representatives in this country or Europe, and one in which it differs from the

Crocodilia from the Cretaceous to the present period inclusive. 2. That the sacral diapophyses articulate with two

vertebrae Instead of one, a point similarly exceptional with the last point. 8d. That in both these points this type

approaches the Dioynodontia and Dinosauria, as it docs in some others, 4th. That the B. lepturus belongs to a dif-

ferent species from that from N. Carolina, last described, in having at least three diapophyses with double articulation

near the extremity instead of one, and to a different genus from the same, because several of these are cylindric in the

former, and broadly flattened in the latter.

VV hioh genus is distinct from Belodon is difficult to ascertain. If wo suppose 15. oarolinensis to represent it, as it

certainly docs in cranial oharacter* and other respects, the North Carolina specimen will represent another genus.

since a, sacral vertebra of B. oarolinensis presents all the characters of that of B. lepturus.

The centra of the vertebra are very muoh oompressed, and the articular faces flared out at the margins. The
faces are wide vertical ovals and distinctly concave. The posterior face of the supposed last dorsal is flattened, and

presents two slightly swollen triangular planes, each from the facet of the margin.

The neural spines of the anterior vertebra) are shorter and wider, of the posterior more elevated and narrower.

The rib supporting the anterior zygapophysis is very prominent in all, as is that defining the margin of the neural

arch. They include a, short vertical concavity between them, giving the vertebra; a, marked character.

The caudals are very much compressed, more so than in B. Ppriscus, though since they are median in the series,

and those of the latter are proximal, there would probably be a, greater resemblance between the homologous ones,

'fhe articular extremities are vertically oval, and but little flared at the margins. The neural arch with its apophyses

is oompressed. The diapophyses project just below the base of the arch, and arc depressed and stout.

Measurement). M.

Vertebra, 1st, type, 0.18

Do. height neural spine from canal, 0.10

Do. length diapophysis, 0.020

Do. " centrum, 0.05

Do. diameter centrum, middle, O.021

Do. " " articular face, 0.055

Do. " " vertical, articular face, O.050

Total elevation type 2d, 0.1951

Do. neural spine from canal, 0.1.22

Do. width do., 0.04

Do. length centrum, 0.05

Do. diameter (transverse) cent,mm middle, 0.02J1

Do. " " " artle. face, 0.054

Do. " vertical " " O.OO

Do. elevation type 8d, 0.186

Do. neural spine from canal, 0.11

Do. length centrum, 0.040

Do. diam. (transverse) centrum at middle, O.032

Do. " " " arfio. face, 0.0(11

Do. " vertical " "
0.0G2

Do. expanse anterior zygapophyses, 0.07

Do. diameter neural canal, 0.02

Length diapophysis, 0.082

The neural canal in the vertebra, first described, is narrower and more elevated than in the last, dorsal.

A chevron bone has nearly cylindric limbs and short common junction of the same. Their proximal extremities

are considerably expanded, but not, so as to meet on the median line. They are very oblique backwards and inwards.

Distal extremity strongly striate.
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M. M.

Length, .075 [nner, .005

Proximal expanse, outer measurement, .052

The portion of tbe pelvis preserved consists of the proximal liiilves of left ilium and ischium, the anterior portion

of the latter being broken away. This fragment is not Dinosaurian; the longitudinal expansion forbids the reference

of the ilium as tbe ischiopubis of a Dicynodont, and the ischium is too different to be regarded as the scapula of a

Belodont. It presents a broad shallow concavity as acetabulum, which on the inner face is grooved and ridged at tbe

inferior margin, as though united to the Ischium by suture. This is well shown In Emmons' figures of the same bone

of another species, in North Amer. G-eology, PI. VI. The upper piano of this element is abruptly curved backwards

and then broken away. The supposed ischium presents a marked acetabular articular face at its posterior connection

with tbe ilium. Its posterior margin is much thickened, and becomes decurved towards the symphysis, which is lost.

It scuds a, limb anteriorly along the line of union with the Ilium, and apparently term i nates in a narrow obtuse ex-

tremity with rugose margins. Its supposed obtruator margin is thiokened along this process; the main body of the

bone is flattened at a strong angle with the posterior margin, and turned away anteriorly like the ilium of a Dicyno-

dont, and includes an incomplete oval foramen with the acetabular process. The two pelvic elements are crushed

nearly into one plane.

Length of fragment,

" ilium to posterior process,

" iliac suture of ischium,

Width ischium at foramen,

Thickness '' distally,

M.

.055

.031

M.

0. 1 67

.0715

.092

The mode of attachment of the pubis is not indicated in this specimen, but it was evidently quite different from

that in the Oocodilia.

The femur is that of the left side; it is perfect, except that the portion usually supporting the third trochanter is

broken out; say two inches. The head is Crocodilian, i. «., without neck and compressed in one plane, lis extrem-

ity is slightly convex inwards, the inner extremity thickened, convex and decurved; the extero-posterior thinned ami

curved backwards slightly. The margin continued from the latter is therefore thinned, though, obtuse edged, and

encloses a wide shallow groove with the inner, thickened margin. There are no distinct trochanters. The shaft is

(juite slender, obliquely spherical triangular in section, with an inner ridge in front, and outer behind, 'fhe medul-

lary cavity is^very small. At the distal third the shaft is flattened antcro-posferiorly. The trochlear groove is wide

:i\u\ shallow, and the condyles project less posteriorly than is usual; they have, however, been under considerable

pressure. Tbe inner is wider and shallower, the outer narrower and deeper. Their cxtremital faces are separated by

an open notch.

The fibula is a long slender bone, having a slight sigmoid flexure, and ridges twisted round the flattened shaft.

The extremities are more flattened, both, in the same plane; the proximal is broken away; the distal is obtuse, one end

terminating in a point; tbe surface rugose. Its form is Lacertilian.

M.

Length femur, restored, 0J!4

Diameter head, anteroposterior, 0.09

" " transverse (greatest,), 0.044

" shaft at middle, 0.045

" condyles, transverse, 0.083

Diameter condyles, inner, fore and aft,

Length fibula, broken,

Diameter perfect extremity,

" imperfect "

" shaft,

M.

0.045

0.24

0.088

0.042

0.025

What is doubtfully referred as a distal phalange, resembles thai, ascribed to a, species of the genus by Meyer, but

as I cannot find lateral grooves, and the proximal articulations are concealed by matrix, it may not be such. One

lateral margin is obtuse, the other acute; body thinned out to tip, fiat in cross section below, concave in longitudinal,

as wide distally as proximaHy.
M.

Length, .035

Width distally, .017

Surface Striate-rugose; lines of the upper surface converging toward a, median point from the base.

Several more or less broken, and one complete rib are preserved. The two heads are distinct. The perfect rib

Depth proximally,

M.

.0101
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Is perhaps a posterior dorsal. It is but slightly ourved, has a vertically broad oval section proximally, and a depressed

trigonal one distally; there is little trace of a, medullary cavity.

M. M.

Length, 0.3:! Vertical diameter at distal tin id, 0.014

Do. from head to tubercle, 0.03 Transverse do., 0.155.

I find no abdominal ribs, sueb as are abundant in the Nortb Carolina specimen described on a, preceding page.

This species has been distinguished from 1!. priscus by the form of its caudal vertebrae. 'Plus measurements given

by Emmons and Ijeidy, of the other species, differ in the greater elongation of the vertebral centra. The length of

the latter is in each case greater than the width of the artioular face, instead of less. They are also smaller in all

their dimensions. We shall not go very far wrong in estimating the length of this species on the basis of the gavial

of the Ganges, ;>.s furnished by Cuvicr. This would give to the Belodon lepturus a length of about ten feet, and a

habit stonier than that of the Crocodiles of the present day.

This species was discovered by Chas. M. Wheatley, proprietor of the lead and zinc mines at Phomixville, Penna.

He obtained the remains from the "Bone bed" of the Trias, where exposed by flic Tho-nixville Tunnel of the Read-

ing Railroad. This stratum is, according to Wheatley, (i ft. in. from flu; fop of flic series; 52 ft. (i in. lower down

is a stratum rich in plants and Saurian remains, and 95 ft. deeper occur bituminous shales with caprolites and bones.

CROCODILIA.

The constitution of the cranium in this order is very characteristic and peculiar. The

basal cranial bones are forced backwards, so that they occupy a more or less vertical posi-

tion, and the sphenoid is almost concealed in many. The quadratum is immoveably

embraced by the exoccipital, proiitic and opisthotic. The pubes do not enter into the

walls of the acetabulum as in Mammalia and Reptilia, but originate from the inferior

pelvic arch. They form no common suture, but extend sub-longitudinally, thus differing

from pubes generally. The latter relation of true pubes occurs among Reptiles only in

Chelys, Pelomedusa galeata, and Sternothserus, among the Chelonia, and in Pterosauria.

An anterior process from the ischium occupies the usual position of the origin of the

pubis, as a support for the latter.

There are at least two well marked types in the class, defined as follows:

Vertebrae procoeHan, i e. with anterior cup and posterior ball; the sphenoid bone

little visible on the bast; of cranium.
PEOCOELI.

Vertebrae concave or nearly plane at both extremities; sphenoid bone with larger and

more; horizontal exposure on base of cranium.

AMPHTCOEI.I.

The only genus of Amphicoeli known in this country is llyposaurus ; the ProcoeHan

genera are the following:

A The teeth composed of several enclosed cones of dentine.

« The cervical vertebree with very rudimental or split hypapophyses.

A large fossa or foramen issuing between the prefrontal and lachrymal bones of the

face; muzzle long, slender, teeth equal.

THORACOSADRUS.

AMBRI. PH1L0S0. SOC.—VOL. XIV. 16
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No facial foramen ; muzzle long slender.

NOLO PS.

"" The cervical vertebrae with long simple zygapophyses.

Muzzle long narrow, with long symphysis ; teeth very unequal.

THECACHAMPSA.

Muzzle broad short, symphysis short.

PLERODON".

A '' Teeth crowns a single- dentinal cone with enamel sheath.

Cervical hypapophyses rudimental; muzzle broad.

Cervical hypapophyses elongate, simple.

BOTTOSAURUS.

EX ISTING CROCODILLA

.

Species of this order have been abundant in North America from the beginning of the

Cretaceous period to the end of the Miocene. At present they are confined to its extreme

southern regions.

The Cretaceous period was more prolific in them than any later one, for then the

Reptilian type in all its representatives reached its fullest development in the numbers,

variety and size of its members. Then our sea coasts, estuaries, and fresh waters

swarmed with them, an indication of the prolific lesser life on which they preyed or

otherwise vented their powers of destruction.

THECACHAMPSA, Cope.

Proceedings Academy Natural Sciences, 18G7, p. 148".

This genus was characterized from a few teeth from the Miocene of Maryland.

Since then additional material has enabled me to construct its characters more fully.

Muzzle elongate, slender, as in Gavialis, the symphysis of the mandible elongate ; den-

tal series interrupted by larger canine-like teeth. Dentine of the crown arranged in

concentric cones. Enamel thin, with a dedicate; anterior and posterior cutting ridge near

the tip of the 1 crown. Cervical hypapophyses elongate, simple.

The concentric structure of the dentine in this genus is quite; the same as in Tliora-

cosaurus. I do not discover in it sections of the teeth of Gavialis, Mecistops and Croco-

elilus. The cones readily separate and fall out in the fossil specimens. Their existence

would indicate a periodical cessation of activity in the secretory vessels on the wall of the

pulp cavity of the te>eth, with intervening increase of deposit of dentine. In a shed tooth

of this genus lour siudi ('ones may be couhted.f

•Probably the thin crown in this genus is composed of severn.l attenuated cones.

fA supposed affinity <>r this genus to Mosas.-iiinis, which I Inserted in the original description, at the suggestion of

a. friend, I do not now recognize.
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Tins genus presents the same peculiarity of dentition as the Plerodon Meyer (Diploey-
nodus Pomel) of the European Miocenes. The P. plenidens, and P. ratolii are both of
the Crocodilian type of cranium, the rand of the mandible with curved extremity and
short symphysis, while Thecachampsa is a gavial, with very long symphysis and slender
muzzle. 1 have seen but one cervical vertebra from American tertiarios, and that is of the
type of Thoracosaurus

;
hence this character cannot be certamly ascribed to Thecachampsa.

Three species appear to exist in our Miocene beds. The 'I', sicaria indicates in its
lender mandible one character of the genus; it shows the surface to have been ridged
and pitted as in other Crocodilia. The T. antiqua Leidy indicates in its dorsal vertebra,
a smaller hypapophysis than in the known species of Crocodilus. T. sericodon Cope is
only known from its teeth. The teeth of the three species may be thus distinguished. It
must be mentioned that J have but one tooth of T. sicaria, three of T. antiqua and six of
T sericodon. In the first the tooth lias a lenticular section a short distance below the tip,
owing to the great development of the lateral cutting ridges, and tin; compression of the
crown at their bases. In tin; other two, these ridges are much less developed; in T.
antiquus they exist only towards the tip on the inner or concave lace of the tooth, while
in T. sericodon they extend more than half the length of the crown towards the base, on
the inner side.

THECACHAMPSA SICARIA, Cope.

Proceed. Ac. Nat. Boi., Phila., 1809, 8.

This specie is represented by a lumbar vertebra, an imperfect crown of a tooth, and a portion of the under jaw.
They were submitted to me by Philip T. Tyson, state Geologist of Maryland, who procured then, from near (be
mouth of the Patuxont River, along with the remains of Eschrichtius, Physeter, and other Oetacea.

The portion of mandible indicates an animal of a size considerably exceeding both the Gavial of India and the
horacasauras of the Cretaceous of this country. It contains all or parts of alveolae of six teeth. Opposite the
ourth alveolus from the front, the margin diverges slightly Iron, the median line, indicating the position of the
istal extremity of the splenial bone. The slight degree of this obliquity indioates an extensive contact of these
oments, and not a symphysis formed merely by union of the dentary elements as in Meoistops and Crocodilus. As

•io curvature appears at the anterior extremity of the fragment, and the alveolae are similar to those succeeding, it
as evidently not been broken from the anterior portion of the symphysis. The nutritious canal of the ramus is thus

nowhere exposed, but is enclosed in the long symphysis.

The "I''"' 1 face " r Ul< ' radius is convex, most so anteriorly. Its lateral and inferior face is more convex than in
her Gavials which I have noticed, especially posteriorly. Its surface is coarsely sulcate, and with numerous small

'"•'"una. A larger space than elsewhere is seen between the two median alveola, which is occupied by a deep con-
cavity for the reception of a large tooth of the maxillary series. This indicates an irregularity in the size of the
eeth of that series, as in the Crocodiles, and not an equality as in other Gavials. On placing the fragment in position
the teeth are seen to have diverged at an angle of 45".

The specimen had laid sufficiently long in the Miocene ocean bottom to have been fixed upon by barnacles and
oysters, as a place of abode. That it had not remained unburied very long is evident from the sm;,ll size which these
Parasites had attained

; and (bat it was buried in Miocene deposits and not worn by a more modern sea, is testified
o by the Miocene shells (Turritella, etc.), whose fragments were removed from its cavities with the sandy clay of its
Place of burial. The teeth have been broken off in this rough contact with the elements, but I procured a. large and
c laractoristic portion of the crown of a successional tooth whose apex had attained to the level of the edge of the
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alveolus, and whoue development had occasioned the absorption of half the fang of the functional tooth. Onthe-basis

of this tooth 1 am enabled to determine the distinctness of this crocodile from the T. antiqua. The crown, instead of

being Like that species, a cone with a circular section, with a narrow cutting longitudinal ridge rising abruptly from

the surface on each side, In this tooth has a lenticular section, with the cutting ridges on the acute opposite angles.

The externa.] face is strongly convex, though not so much so as in T. antiqua. The edges are erenate, but not so as

to produce a serration of the margin. Enamel finely obsoletely striate.

The vertebra preserved is a. posterior lumbar. The entire coSssification of the neurapophysis indicates that the

animal is adult ; their upper portions are lost. The diapophyses have bad an oblique basis, rising anteriorly, their

middle being opposite the plane of the neural canal, the whole length standing on the anterior two-fifths of the length

of the centrum. The cup is subcircular, wider transversely ;
the centrum is depressed ;

below broad, with a median

longitudinal concavity; sides vertical. As compared with the dorsal vertebra, of T. antiqua, the latter are much

more compressed to the centrum ; and although the posterior lumbare are always more depressed than the dorsals,

yet the present seems too mueh so to have pertained to the same, specie* It differs from tlu.se of T. antiqua also,

;„ ,,,.„, the Hoorofthe neural canal is entirely plane and smooth ;
in the latter it is deeply grooved, in consequence of

the non-coalescence of the expanded bases of the neurapophyses.

n.

Length fragment of mandible,

Diameter of alveolus,

Axial width from margin alveolus to symphysis above,

,1,,. do. do. do. below,

Greatest width to median line (behind), .

Long diameter crown, at middle of length,

Width muzzle,

Estimated length cranium,

do. total length,

Length lumbar vertebra, (centrum),

Width cup,

Height cup,

The above estimate of length is based on the proportions of the Gavialis gangcticus as given by Ouvier.

T 1 1 B ( ! A ( ! 1 1 A MPSA A N T
I
Q l J A

, Leidy up.

T -i t ior.1 on? i, „,,.,, Ar. isr Sei II 135 Tab. ? Theoaohampsa eontusor, Cope.
Crocodtiui anUquus, Leidy. L. o. 1851, 807. Journ. AC. nt. dci., h., j.ou. i

Proe. A. N. Bci., 18(17, 148.

'

Thisspecies continues as yet to be represented only by the specimens on which it was based, viz., two teeth, two

verteh,,,., an ungueal phalange, and a rib. These indicate a large species
;
the vertebra arc even larger than that of

the last,, and the teeth will not enter its alveolae. It is probably the largest of the kno-* d Crocodiles oi this country.

I have noticed only two dentinal cones in the two teeth we possess.

The accompanying outlines arc those of sections of the teeth of the present species,

and the T. sicaria C. Fig. A reprcsescnts the former and lig. 1? the latter.

The peculiar form of the tooth on which T.eontwor was based, is due I And to attrition

and partial destruction of the enamel.

"Eocene" of Eastern Virginia, from the banks of the Potomac.

33

In. Lin-

8 4.

11.

1 4.

2 8.

3 3.

8.

2 8.

09 5.

4

3 10.

2 3.

2 0.

Fig. Hi.

THECACHA M PSA SERICODON, Cope.

Proceed. Acad. Nat. Bel., I'l.ila.l., L867, p. 113.

This 'species was established on fragments of three teeth from the Miocene ofMaryland.

m|| , ;ll ,m „, ; perfect teeth, with fragments of .jaws, from New Jersey, presented by my friend, Dr. 11. (,. Wood, Jr.

elucidate the characters of both species and genus.

Four additional and
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The most perfect tooth is slender and curved, and bears much resemblance to those of Holops obscurus.

The section of both root and crown circular, the latter regularly acuminate, and furnished with delicate cutting

ridges. Terminal half smooth, basal half with a silky striation. Fang as well as crown strongly ourved. Cutting

ridge descending as far on the posterior, as the anterior aspeot of the crown. In a fractured New Jersey tooth, 1

count three dentinal cones. In one from Maryland, four. The inner cone is weakly [luted in both, but it scarcely

affects the form of the enamel.

The typical tooth of this species, as compared with the T. antiqua, is more slender and curved. In a length of

crown and fang slightly exceeding the largest of the latter, the diameters are all about one-half the same. Teeth

IVom other portions of the jaw arc but litle stouter.
In. Lin.

3 8.

(i.O

Length of tooth from New Jersey, (on curve,)

Diameter at base crown.

Length of Maryland specimen 16.5 lines. Base of crown, lines.

Miocene of New Jersey and Maryland.

THECACHA M I'M A SQUA N K ENSIS, Marsh.

Billim. Anier. .lourn. Sci.Arls, 1869, p. 391.

The enamel of the crowns of the teeth, is in this species quite rugose. The cutting edges arc short, and promi-

nent,
; the genera] form cylindric and but little curved.

Miocene, of Squankum, Monmouth Co., N. J. Mus. 0. C. Marsh.
*

T 1 1 E( IACHA M PSA V A STIQ I ATA, Leidy.

Croeodilw fastij/iatus, Leidy. Proc. A. N. S., Phil., 1851, 827.

From Eocene of Eastern Virginia.

BOTTOSATTRUS, Agaesiz.

The characters of this genus have never been pointed out to the knowledge of the

writer. In the general form of the under jaw and teeth it does not seem to differ from

Alligator. One character which separates it from that genus appears to be similar to

that which distinguishes Thoracosaurus from Gavialis, I e., the absence of long simple

hypapophyses on the cervical vertebf£e, and their substitution by low transverse or divided

elevations. It also appears that the greal external foramen which separates the angular,

dentary and articular bones was closed up.

BOTTOSAURTTS HARLANI, Meyer.

Orocodilus harlani, Meyer Palaeologioa, 1832, LOS. Crocodilus maororhynchm, Harlan. Jour. Ac, N. Sol., Phil.,

1824, 15 (name preoccupied). Bottomurw harlani, Agassi/.. Leidy, Cretaceous Rept. N. km., 12-14, Tab.

The teeth of this species are similar to those of Alligator in the short obtuse crowns. The pulp cavity is remark

ably large and extends into the crown, leaving the dentine and enamel at the apex little thicker than the sides.

Besides the remains described by Leidy, portions of a smaller, perhaps younger, individual have been presented to

the Academy of Natural Sciences by Dr. Ashhurst, from near Birmingham, N.J. They consist, of various fragments

of cranium with dermal plates. A tooth is compressed, but has a short conic acute, crown, snob as has not before

been seen in this species.

The inlerorbilat region is strongly pitted medially, and exhibits on each side a. de.-p, short groove. There are no

marked crests.

AMEIU. PHIL080. SOO.—VOL. XIV. 11
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The dermal plates are about the si/.,- of Holops obscurus, but have smaller pits, wider intervals, and one margin
without pits, but smooth and thinned out.

Width ramus where tooth series turns from inner to outer margin,
" interorbital space,

" articular facet of mandible,

Length dermal bone,

Lines.

14.5

11.

19.

25.

Th.
ft is difficult to refer vertebrae to this species with certainty, as they resemble so closely those of Holops.

species is less abundant than those of the latter, and being found with them the vertebra, are easily confused. It is

not impossible, for instance, that those; referred to II. tenebrosus belong to this animal, as teeth of the hitler were
found oear the same time and place. There have, however, come under my observation some vertebras different from
those of any of the Holopes, which correspond In size and rarity with the present crocodile. A description is

1 here lore appended.

Writ—These are a fourth cervical vertebra, and some long bones, which wen; presented together to the Burling-
ton County, N. J., Lyceum, and were procured at Gaskill's excavations near Birmingham in the same c ly.

The vertebra, differs much in form I'rom other species here described, and though absolutely larger than those of
T. neoeaesariensis, the neural arch was not eoiissilied with the body, indicating the immaturity of the individual.

The body is but slightly concave between the planes of the para hyses, which are not at all directed down-
wards; the latter are very short, and their articular faces are directed posteriorly and outwards anteriorly, the

posterior portions being connected by a high crescentoid ridge, whose anterior margin approaches within three lines

of the rim of the articular taip
; behind, a, weak median keel connects it with the body plane, which is succeeded by

a prominent tuberosity close to the posterior shoulder. The anterior parapophysial articular surface extends without
constriction to the rim of the cup. The floor of the posterior half of the neural canal is broken away, revealing a
wedge-shaped chamber, which extends posteriorly and outwardly nearly to the shoulder.

In.

Total length, 2

Length to shoulder, 2

Width of cup,
i

Vertical diameter of cup,
I

to edge of parapophysisj 2

Width between parapophyses near cup, 1

at posterior angle, 2

Length I'rom post, angle parap. to shoulder, i

Length from post, angle parap. to cup, 1 2.5

The radii of the median area, of articulation are numerous, (84), tine and equal; the transverse rugae of the
anterior area are also line, thirteen in number.

Portions of .femur, tibia, humerus, and ribs wen; in the same lot, with the above described vertebra; they
resemble the cervical vertebra in color and in tin- bright green of the matrix which adheres (o them externally, as
though they had been wet

;
their size relates so as to render I heir appertainance to the same animal probable. They

indicate an animal of large size.

The shank of the femur is cylindrical at, its middle
;
the prominence of the anterior flexure is situated well below

the head, while the head itself is not as broad as in some species (r. ,/. Crocodilus hiporcatus). An obtuse ridge
runs from behind forwards and downwards across the Outside face of tin; shaft, transferring the posit '

the
steepest face from the back to the front aspect. On the inner face the trochanter is small, and tin; surface is swollen
near the upper edge at the flexure.

Compared with the shank of the femur of Hyposaurus rodgersi, the present is less depressed and lacks a longi-
tudinal concavity, with obtuse elevated mar-ins, near the superior flexure, which is characteristic of that species.
For a considerable proximal portion of the femur, the medullary cavity is quite small ; at the middle it is much
larger, and the walls quite thin : measurements are,

Lin.

10.

3.

8.

6.73

10.

1.

1.25
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Length of portion of femur,

Largest diameter below head,

Convex extent of head,

Ciroumfereuce of shaft,

Diameter of tibia two inches below bead,

Length of condyles of humerus,

Diameter of inner condyle,

" region between condyles,

" shaft 2.5 inches above condyles,

< treatest diameter of bead of rib,

Second A fifth cervical, two lumbars and fragments of long bones from Birmingham, N. .1. The cervical is con-

siderably larger than the last, and has the. arches coiissilied
;

its total length is :'l\ lines, and is appropriate 1<> the

adult condition of this animal. The lumbars indicate further the difference between ibis speoies and the Hoi.

obsourus. The cups and shoulder are more expanded latterly than in any species here enumerated, even near the

sacrum, and the centrum more depressed, and with concave sides. A very obtuse rib extends along the inferior

face.

In. Lin.

it

2 11.25

4 6.

4 9.

t 10.

2 0.

1 10.

1 0.

1 4.

2

Total length,

Length to shoulder,

Width of clip,

" shoulder,

In.

3.85

2.3

1.70

1.76

Both of these specimens represent the Crocodilus basitruneattis of Owen, and should

their reference to the Bottosaurus by Leidy prove erroneous, will indicate a species under

that specific name.

From the Cretaceous greensand of New Jersey.

HOT.OPS, Cope.

This genus, which appears to differ from Thoracosaurus only in the absence of lach-

rymal fossae, has probably been represented by several species during the Cretaceous period

in New Jersey. Vertebrae of two species have been described by Leidy as pertaining to

the genus Crocodilus. All of them differ from the species of the existing six genera of

Crocodilidee in tin- absence of elongate hypapophyses on the cervical vertebne, and their

replacement by bified or simple often transverse tuberosities. As observed by Leidy, the

T. macrorhynchus from the cretaceous of France presents a similar character.

The student should also notice that, in this genus the axis is the longest vertebra, and

the third cervical the most constricted. The third cervical vertebra, as well as the axis, is

also in Alligator mississippiensis and Crocodilus biporcatus slightly more constricted

than the succeeding vertebra. The cups widen above to the fourth dorsal; from

this point to the sixth the centra, narrow rapidly, presenting more difference than in the

same distance elsewhere. The eighth begins to widen again, though still narrowed.
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The lumbars grow widest as respect the centrum, to the sacrum. The two sacral vertebra

are the broadest and most depressed and their cups and balls are flattened.

The parapophyses rise from the atlas till they stand truncated above by neurapophysial

suture on the filth dorsal. On the sixth dorsal they stand just above the suture, and on

the seventh on a, level with anterior zygapophysis (II. brevispinis). Amongmodern Croc-

odiles, Caimans and Gavials, Cuvier found hypapophyses on the anterior five or six dorsal

vertebrae; on the Holopes and Thoracosaurus these processes are visible on the eighth,

and probably on the ninth in II. brevispinis Cope.

The teeth in this genus are much curved. They have long conic crowns with minute

lateral cutting edges and minute strise of the enamel, but no proper ridges as in Bypo-

saurus. The teeth in T. neocaesariensis are blunter than in the others. In the 11.

glyptodon, the teeth are coarsely fluted, and the surface everywhere, finely and sharply

striate;.

As the vertebra? of the species of this genus are very numerous, and the crania are

usually much mutilated before coming to the hands of students, I give a synopsis of their

characters, including those of Thoracosaurus and Bottosaurus.

T. Cervicals with deeply bifid hypapophyses, and transversely oval cup.

Dorsals with transverse oval cups.

T. NEOCAESARIENSIS.

II. Cervicals with short united transverse hypophyses, slightly bifid posteriorly;

anterior extremities more or less quadrate.

. Smallest species, vertebra- Hi lines long (without ball); cups of all transverse oval.

II. BREVISPINIS.

.Large; dorsals about third and fifth, with subcordate outline- and thin margins; i. e.,

widened above, narrowed below, wider than deep; centra 20-25 lines; cervicals with

subquadrate cup.

II. COR.DATUS.

Large, centra 20-25 lines long; dorsals about seventh, etc., much compressed; cups

deeper than wide, third and fourth regularly round or oval, not cordate, with thick lips;

cups of cervicals round or transverse oval.

II. OBSOURUS.

III. Posterior cervicals with hypapophyses scarcely traceable, and well separated.

Large species ; dorsals near seventh, with transverse oval cup, with thick margins;

cups of cervicals subquadrate, bodies, little keeled below; centra 20-25 lines long.

II. TENEBROSUS.
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IV. Cervicals with a thick obtuse transverse ridge connecting parapophyses in place

oJ' hypapophyses.

Large; cup quadrate. BOTTOSAURUS HARLANI.

HOLOPS BREVISPINIS, Cope.

Thoracosawue breviepinis Cope. Proceed. Acad. Nat. Sci., Phila., 1867, p. 39. Geological Survey N. Jersey,

Appendix C.

The specimens on which this species are established are, a cervical vertebra in the Museum of the Academy of

"Natural Sciences, procured by Timothy A. Conrad at St. George's, Delaware, and one cervical, six dorsal, four

lumbar, one sacral and lour caudal vertebras from the Greensand of Burlington County, N. J., which have been

liberally placed at my disposal by the Burlington County Lyceum of Natural and Civil History. The last series

is from the same individual apparently, and is more complete than that of any other cretaceous Crocodile hitherto

brought to light. Also on a seventh dorsal, two lumbars and a, humerus from the marl excavations of Samuel Engle,

near Medford, Burlington County, Now Jersey.

The last arc from an adult, while the more perfectly preserved is not fully grown, since the neural arches ofmany

of the dorsal vertebras have separated at their sutures, yet its approach to maturity is indicated by the persistence of

this arch of the third cervical, of some dorsals, lumbars and eaudals. The species is the smallest of the genus, and

will furnish reliable date; Cor the estimation of the dimensions of other extinct crocodilia. The vertebras are relatively

more slender than those of the Alligators, and the general proportions are more probably those of the T. neoeae-

sariensis and of the Gavials. This will give a basis of estimation for the head and tail,

Length of cervical series,

" dorsal "

" lumbar "

" sacral "

Incites.

7.75

15.

0.25

2.33

Total body,

Caudal series (part estimated),

llca.d (estimated),

Total,

81.38

35.

18.

C ft. 71 inches.

Oerrii-al vertebras.- Characteristic of the two of these before us, is the deep concavity of the inferior aspect of the

centrum with only a, traoe of a keel, and the steep elevation of the same surface to the rim of the articular cup. The

'alter does not forma well defined ridge, but rather a plane, connecting the anterior extremities of the parapophyses,

which, in the sixth, supports two short accuminate hypapophyses. In both cervicalsthe parapophyses look outwards

at right angles to the centrum, but as in existing species, possess shorter articular surfaces on the third, whose

body is also rather more elongate behind them. In the sixth, which will be typical of the posterior four of the series,

from the crest of the posterior shoulder to the posterior outline of the parapophysis, is one-half the distance from the

latter point to the margin of the anterior cup, and somewhat less than the articular face of the parapophysis. The

posterior shoulder is elevated in both, and the articular globe is contracted and projecting.

The vertical diameter of the neural canal of the third is four-fifths the same as the anterior cup. The latter is

small, its vertical diameter being only double the depth of the osseous elevation between the pal'apophyses. The

neural spine is little elevated, compressed, its anterior margin subacute, and obliquely turned backwards to a

posterior apex.

AME1U. PHILOSO. SO0.—VOL. XIV. 18
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rn. Lin.

1 5.

e.a

6.5

1 7.

0.25

1 7.5

10.5

Measurements.

Third cervical, total length,

Crest of shoulder to outer angle parapophysis,

Last point to piano of cup rim,

From middle ball to apex neural spine,

Least width of base of centrum,

Sixth cervical (larger individual), length,

Vertical diameter between rims of cup,

The expanded bases of the neurapopbyses leave only the oariniform epapophysis between them.

Dwsal vertebra.—The first, third and fourth with the parapophysis on the centrum have lost only their neural

.
arches. The parapophyses have convex articular surfaces, which have a very posterior direction and are followed by
a deep depression in the side of the oentrum ;

in the first they are a little behind the middle of the side of the body.

The hypapophyses of all are distinguished by their lack of compression and their obtuseness. They are directed

vertically downwards, the anterior face posteriorly. That of the first is bind as broad as long, the others simple,

longer than broad on the third. They are preceded by a depression behind the rim of the cup, and succeeded by
a, second, simple, small hypapophysis near the shoulder, which is finely many-grooved ; It exists as a trace on the

third, which Of all the dorsals, may alone be said to present a, very obtuse carina below. The surface in the first

three is striate next, the rim of the cup ; on the shoulder on the first two. The sixth dorsal is more compressed and

smoother: its cup is more produced upwards and outwards, while that of the first is more aearly round, and the

others are intermediate.

The articular cups of dorsals near the seventh and eighth are nearly round, slightly deeper than broad. The
horizontal width of the diapophyses is considerable, and the transverse extent of the articular (inferior) surface of

the posterior zygapophysis is equal one-half the length of the centrum between shoulder and cup.

The seventh dorsal of the adult is perhaps twice as large as the above, without being half as large as the same
in the H. obscurus. Though the oentrum is as much compressed as that of the sixth, the cup is Still broader than

deep vertically. The oentrum has a lateral longitudinal obtuse ridgei The hypapophysis is remarkably large for the

position in the vertebral column. If is trigonal in profile With truncate planes before and behind, the anterior

concave. The costal articular face is half way to the extremity of the diapophysis on Its anterior margin. It is

transverse, not vertical as in the sixth in II. tenebrosus.

Saeral,—The first exhibits a longitudinal concavity on the posterior half of the centrum below.

Gaudals.—The body of an anterior caudal is not compressed, those of three others, but slightly so; the

cup of the first is round; those of the others deeper than broad. Three have stout diapophyses; of these the two
posterior have a concave inferior face separated by a strong angle from the sides, while there is an additional lateral

angulation on the anterior part of the side of the more anterior. In the two anterior, the neural spine is twice

constricted from base probably to near apex, leaving an anterior taminiform portion, and a median much stouter. In

the caudals the suture of the neural arch is much obliterated.

Measurements of Vertebrae

Of Adult.

Seventh dorsal ; total length,

depth articular cup,

width,

longitudinal width neural arch, (greatest),

" diapophysis,

Of Young.

Sixth dorsal ; total length,

length to shoulder,

depth neural canal to end hypapophysis,

" articular cup,

width " "

In. Lin.

1 8.

10.5

12.

1 8.

11.

In. IAn.

1 5.

1 1.5

1 1.5

9.25

It.



AND AVES OF NORTH AMERICA. 71

In. Lin.

1 5.

Measurements of Vertebra).

Of Young.

Eighth? dorsal; total length,

length to shoulder,

longitudinal line between zygapophyses,

horizontal base of neural spine,

depth of neural canal,

" " articular cup,

width of

neural suture to nearest diapophysis-,

Thiid?lumbar; total length,

length to shoulder,

longitud. line between zygapophyses,

horizontal base of neural spine,

depth neural oanal,

" articular cup,

width

First sacral ;
length,

anterior width centrum,

posterior " "

depth neural oanal,

" artioulation of diapophysis,

length "

width neural arch between diapophyses,

Anterior caudal ; length,

" to shoulder,

depth neural oanal,

" articular cup,

width " "

width inferior plane,

Distal caudal ; length,

" to shoulder,

depth cup,*

width "

length base diapophysis,

None ..I' the vertebras exhibit a constriction of the neural canal by a ridge on each of its sides, as is seen in the 11.

tenebrosus.

This specimen is named from the short longitudinal and vertical extent of its hypapophyses.

A. right humerus acoompanying three vertebras of the adult, has the same color and mineralization, and was

found with them ; it probably belongs to the same animal. Compared with a humerus of H. obscurus of medium

wze, it is three-fifths the length and has more strongly marked articular faoes. The head is more fcran«ver#e, less

founded, and more strongly divided info the scapular and eoracoid faces. The width of the head is one fourth the

length, and reaches the summit of the deltoid crest. This crest is lower down in II. obscurus. (he above width only

reaching its proximal base. The anterior face above the crest is concave in H. brevispinis, nearly Hat in II. obscurus.

There Is a moderate infernal tuberosity distally, and the condyles are moderately prominent, Coronoid fossa well

marked.

1 1.

1 5.5

11.

4.5

9.5

9.5

3.

1 5.

1 1.

1 <;.

1

4.75

i).

11.

1. 2.75

1 .75

10.

4.75

11.

9.

1 2.5

1 5.

1 1.5

4.5

8.

8.75

4.

1 5.5

1 3.25

0.

5.

3.75

* Measurements of the artioular cup arc always mail.' from middle to middle of the rim.
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u. Lin.

6 8.

1 8.5

1 7.

8.5

17.5

Length,

" to middle of deltoid crest,

Width of head,

" shank at middle,

" condyles,

A mass of induarted marl, with vivianite and oxide of iron from Monmouth County, N. J., submitted to mc by

Prof. G. II. Cook, contains the posterior part of the cranium of this species, with cervical, dorsal, lumbar and caudal

vertebrse, dermal plates and coracoids. The individual was immature, as shown by the non-anchylosis of the centrum

of the atlas, the neural arches, etc.

The cervical has the small hypapophysis composed of two small separated tubercles slightly prominent. The

dorsal, with a prominent, hypapophysis which is trincate in front and at the end, has the round cup characteristic of

this species and the II. tenebrosus. The dermal plates are large, elongate-quadrate, considerably exceeding the

frontal region in width. Their fossae are in some deep, wider than the interspaces, in others smaller, the plate with

a broad smooth bevelled border.

The cranium exhibits the specific and generic characters very well. The muzzle is broken off at the anterior

extremity of the pre-frontal bone, showing that there is no foramen as in Thoracosaurus. The acute posterior

extremities of the nasals remain. At the anterior border of the orbits the lachrymal is wider than the pro-frontal,

and the pre-frontal wider than the frontal.

The pre-frontal suture does not extend further back than opposite the middle point of the diameter of the orbit,

No part of the orbital margins are everted, except for a. shorter distance on the malar bone. The temporal or crota-

phitc fossae are of about the same area as tin! orbits. The width separating them is very little less than one-half the

distance; between the orbits. The anterior wall of the foramen is not quite vertical as in II. tenebrosus, nor very

oblique as in another species. The sculpture is less marked than in the hitler, and though it would become perhaps

more profound with age, it is quite different in pattern from these. There are small pits near the orbital margins,

and shallow grooves which incline backwards towards the median line, which is almost smooth. Then; are no grooves

or pits on the interparietal region. In II. obscurus there are large deep pits all over tin; frontal, which is concave,

and broad smooth margins and a median line of pits on the parietal hone. In the the third species (figured by Leidy

Cret. Kept., II., 8,) the pits are more numerous and the interparietal wider, and with marginal grooves. The ante-

rior face of the crotaphite fossa is very oblique, or thickened inwards below, while it is vertical in the II.

obscurus.

II. brevispinis,

II. obscurus,

II. ?sp„

Poetfrontal Frontal .Parietal

suture, width, width. width.

.52 1.23 .0

.8 2. .55

.7 1.95 .08

The surfaces of flu; malar, posffronfo-pai ietal and post-temporal arches are marked with distant shallow pits.

The superior concealed insertion surfaces of the supraoccipifa.l are largely exposed, and rugose.

The basioccipital, sphenoid and pterygoids are more or less exposed. The first is vertical, with Iatcro-inferior

processes directed upwards. The sphenoid has a, very narrow exposure, but this is horizontal. The posterior-inner

processes of I he pterygoid lie closely appressed to the sphenoid anil basioccipital laterally. This arrangement is much
as in the living Cavialis gangeticus. The posterior nares are more anterior, however, and the septum not completed.

Their plane is perhaps a little above that of the orifice of the eustachian tubes. The lower extremity of the basi

occipital, has a, well-marked posterior keel.
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Measurements.

Length (median above,) to apex prefrontal,

" (axial) to front of orbit,

" " " orotapbite foramen,

Width between extremities quadrata,

" " postfrontal angles,

" muzzle at point frontal,

Length dermal scutum,

" cervical vertebra (to ball),

Width crotaphito foramen,

In.

5.5

4.15

2.3

6.2

2.

?,.:)2

2.3

1.7

1.7

This speoies furnishes Hie generic characters, I have not been able to ascertain the non-existence of the pre-

frontal foramen in the following species, but as they bear more resemblance in the cranial sculpture and in size to

this species, than to Thoracosaurus neocaesariensis, I refer them at present to llolops.

IIOLOFS CORDATTJS, Cope,

Of this species 1 have only two cervical, two dorsal, and three lumbar vertebra of one individual, all in a good

state of preservation. They present characters similar to those of .11. obscurus in the cervical vertebrae, and inter-

mediate between those of that species and the 11. tenebrosus in the dorsals. While the fifth dorsal in the former is

deeper than wide in iis articular cup and slightly quadrate, the present species presents a broadly cordate oup to the

fifth, narrowed below, yet considerably wider than deep ;
Hie II. tenebrosus presents a. regularly round or transversely

oval oup in the same position, much as in. H. brevispinis. The accompanying cut exhibits the difference between

this speoies and the II. tenebrosus. The cordate form is distinct on the fourth dorsal, where in H. obscurus the cup

is regularly oval. The cervicals are not different from those of II. obscurus, except that the cup is rather more pro-

longed below, or subquadrate.

The cervical vertebra referred to this species may be known by the outlines of the anterior extremity outside the

cup, of which the latter partakes, which is between quadrate and cor-

date ; by the distinct Inferior conoavity between the parapophyses, and Fig. 18.

by the gradual but complete lateral oversion of the latter. In the

types the posterior shoulder is remarkably prominent. The inferior

carina is little marked on the fourth, while the hypapophyses are

small and united. In a, fifth, judging from the more posterior position

of the parapophysis, it is formed of two partly confluent subacute

elevations.

The dorsal vertebra, from their mineralization, condition, and

time and place, of discovery probably belong to the same animal as the

cervicals above described. The breadth of the cup of the fifth is a

little greater than the length to the posterior shoulder, it differs from

Leidy's figure of the sixth of tenebrosus, T. III., f. 18, in its large

hypapophysis, which stands on nearly the entire centrum, and is very

prominent, and concave in front ; the sides of the centrum are concave

from oup to shoulder. In the third dorsal but a, narrow space exists behind and before the hypapophysis, and the

vertical diameter of the cup is less than the transverse, and exhibits the same cordate outline. As usual some (the

anterior) lumbars, an; deeper than wide, and in others the bodies are subquadrate in section, and the transverse

diameter of the cup greater. Measurements are as follows :

AME11I. PHILOSO. S00 VOL. XIV. 19
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Third cervical : length to shoulder,

" opposite posterior angle parapophysis,

" width between latter points,

least width behind parapophyses,

" vertical diameter cup,

" transverse diameter cup, above,

" " " " below,

Fourth cervical : length to shoulder,

" " end parapophysis,

Third dorsal : length to shoulder,

" opposite posterior angle parapophysis,
" " of basis of hypapophysis,
" width between ends of parapophyses,

" of neural arch just behind diapophyses,
" " " of anterior cup,

" " " of neural arch,

" vertical diameter neural arch,

" cup,

Fifth dorsal : length to shoulder,

" " " basis hypapophysis,

" " width of centrum at middle,

cup,

" " vertical diameter at middle,

Lumbar : length to shoulder,

" vertical diameter cup,

" transverse,

In. Lin.

•> 0.75

1 4.5

1 10.5

1 2.

1 5.25

1 5.?, 5

II.

2.25

28.

1.0.5

14.25

83.75

2(i.

22.5

5.25

7.5

19.

21.

14.

12.25

21.85

18.

25.5

20.

19.

Portions of the frontal and parietal bones of a, gavial are Bgured by Leidy (II!., lig. 8). They are shown under

the liead of 11. brevispinis not to be referable to the craniu fthat species, or of II. tenebrosus ; whether they can

lie referred to H. obscurus, If. cordatus, or 1 [. glyptodon is as yet uncertain.

This species is no doubt a, gaviaHike animal, very near the T. obscurus. It is suflieienfly different in vertebral

structure
;
probably other differences will be found where other bones are known.

EOLOPS GLYPTODON, Cope.

Thoraeoiaurus glyptodon Cope. Geol. Survey of New Jersey, Appendix C

This species is indicated by a few teeth only, but they .ire of so marked a character as to render their recognition

and arrangement proper.

The best preserved specimen Indicates a slender, subcylindrieal strongly curved crown, with the acute ridge

which divides flic planes extending to its base. There are probably nine obtuse ridges on the inner or concave face,

each about as wide as each interval. Both ridges and grooves are covered with sharp line longitudinal Striae, which

are continually interrupted and Irregular.

The pulp cavity, as on others of flu- genus, is rat her small. Length of crown, 12 lines
; diameter at base, 4.5 I.

The apex is slightly compressed and smooth. In an older specimen the minute stri» are less distinct, leaving the

[luting.

Prom Barncshoro, Gloucester Co.,. N. J., Not found with or near any of the preceding specimens, but with

dermal plates not distinguishable from those t£ II. obscurus.
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IIOLOFS OBSCURUS, Leidy.

Thoraaosaurus obscurua, Cope, (tool. Surv. N. J., App. C. Crocodilus obacurua, Leidy, Smithson. Contrib., 1865,

p. 115. Tab. II, fig. 4. Undetermined crocodile; teeth tab. I, f. 7, 8, I).

This species was established by Prof. Leidy on vertebrse from Barnesboro, Gloucester Co. and Arneytown, Bur-

lington Co., New Jersey. 1 have procured numerous vertebrae from the former locality, which were associated with

a cranium, which was nearly destroyed before reaohing my hands. Enough, however, has been preserved to indicate

with certainty that it is agavial, and probably of the same genus as that to which Cook's Monmouth County skull

belonged. Numerous dermal plates were procured at the same time, which however are not more oertainly to be

ascribed to the T. obscurusthan to the T. tenebrosus, of which several portions were discovered in the same excav-

ations.

The vertebrse from Barnesboro in my possession have apparently pertained to two individuals
;
two cervicals, a

second and lil'IJi dorsal, with six other dorsals and lumbars and a, caudal, of the one, and a first and lif'th dorsal with

eleven oilier dorsals and lumbar vertebrae, of the oilier individual.

In addition to these, I have examined two cervicals found with muzzle and long hones at Barnesboro; a, line

series of vertebra and oilier hones in the Museum of the Academy from near Birmingham
;
three line series in

possession of Prof. G. II. Cook.f the Mount Holly Lyceum Natural History, and Prof. 0. C. Marsh of Yale College,

all from Birmingham
;
portions of two individuals in my own collection from the same place, and a set of eight verte-

brse from Mullioa Hill in my possession. Numerous other specimens of this species have fallen under my examination.

I lence ii, is obvious that t Ids is the most abundant gavial of the New Jersey Cretaceous.

A series of cervicitis from Birmingham is instructive, showing the differences in the characters of the respective

vertebra', The axis, which as usual is COOSSified with part of the body of the atlas thereby much increasing its

length, has parapophyses represented by two crests directed downwards and separated by a deep longitudinal cavity;

they are united in front. An obtuse ridge on the side of the centrum separates two longitudinal concavities. The

third cervical is also deeply oonoave below, since the parapophyses descend much below the plane of the centrum,

and are united by an arched connection in front, which is not separated from the rim of the cup. As usual the para-

pophyses oontinue to rise, till on the sixth they are a little above the plane of the centrum. They also beoome more

posterior, fill on the sixth their centre is opposite the middle of the centrum without ball: on the seventh this

point is behind the middle, 'the iirst, dorsal is readily distinguished by the small size and posterior direction of the

articular face of this parapophysis ; its middle is a little below opposite the middle of the cup. On the third dorsal

the Same point is just above! opposite the middle of the cup.

On the fourth cervical a fra.ee of median inferior keel exists ; it is quite strong, but thin and concave on the fifth,

while <.n the sixth it is thicker, and does not separate deep concavities, but only slightly concave planes. It is still

more elevated on the seventh, and increases beyond. On the third there is no distinct hypapophysi* On the fourth,

a transverse elevation on the anterior arch connecting the parapophyses marks it
;
on the next it appears in the same

place as two small longitudinal tubercles with groove between. On the sixth they arc similar but stronger. On the

seventh if is much more elevated, the groove between its halves being now it transverse plane. On the first dorsal it

is a simple, large process, extending over half the centrum with it small knob behind it : on the third it has a longer

base, but on the second the longest, extending the whole length of the centrum. On the fifth it is thick, with

rounded edge below, and with a truncate triangular bice in front. It is apparent on the eighth, as an obtuse eleva-

tion in front.

From the fourth posteriorly the characters are drawn from other scries, which show many of these vertebra.

The oups Of the third to fifth cervicitis look it little more I runcalc below, owing to the prominence of the trans-

verse ridge. They art! almost, perfectly round thence to the second dorsal, where the transverse diameter begins to

exceed the vertical a little. First on the fifth dorsal the cup assumes some of I lie narrowed form of the centrum.

The very numerous lumbars present nothing peculiar. As in other species they are more or less striate grooved

at the bases of the cups and balls.

The scries first mentioned as from I'.arnesboro presents typical characters of the cervical hypapophyses.

t The types of T. obscurus preserved in the museum of Kutgers College have been kindly placed in my hands by John Smoot, Asst. State Ueologijt.
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It is in the third a short acute transverse crest truncate in front, gradually inclined behind ;
fourth, a similar crest

curved into a crescent quite as in Leidy's plate* above cited under T. obscurus. In the fifth they are two weak

elevations, much less marked than in the above in my possession. All the above exhibit a well marked constriction

between the parapophyses and the rim of the cup. The dorsals with hypapophyses are distinguished by the less

cordate form of the articular cups, they being relatively broader below, and in the second to fifth, narrower above

than in the 'I'. cordatus. Their neural arches have on the inner faces a, ridge constricting the neural canal slightly.

The hypapophysis of tin; two-fifths in my possession arc; rather short, broad and obtuse.

The eei'vicals may also be known by their strong posterior shoulder, and constriction of the body behind the para

pophyses, where the width enters the length (exclusive of ball) twice : the relation is 1:1.5 in T. nedcaesariensis.

The parapophyses are most abruptly turned out, and are directed downwards, thus embracing a median conoavity

which is divided by a, rather narrow carina. Separated from the rim of flu; cup by a narrow transverse plane, a hypa-

pophysial elevation extends transversely between positions in front, of flu: parapophyses: I his is less elevated medially

than exteriorly, the latter position being marked by a, prominent angle.

The articular cup of the first, dormtl is a, slightly transverse oval. The lumbar vertebras exhibit little to distinguish

them from those of other species. An anterior caudal is more depressed than thai, from near the same position

in T. brevispinis. The cup is broader than high, and the inferior plane broad and concave.

Measurementi.

Fifth cervical ; total length,

length to shoulder,

width of neural canal,

'• between ends diapophyses,

" " " parapophyses,

lateral depth of body in front,

median " " "

depth art ieul.il- cup,

.i a it

Seventh dorsal; total length,

length to shoulder,

width neural canal,

depth anteriorly, with hypapophysis,

width of cup,

depth "

Posterior dorsal ; length to shoulder,

vertical diameter cup,

transverse " "

The mandible preserved, indicates an animal of considerable size. Estimated according to the proportions of

existing (lavia.ls its length would have been :

—

In.

Head, 28.70

Body, 02.85

Tail, 69.64

In. Lin.

2 <).

2 1.5

!).

2 8.5

1 9.5

1 9.

1 8.

1 4.

1 -(.75

2 7.

I 10.5

0.85

1 11.5

1 (1.75

1 0-35

24.35

20.75

10.

Total,

Length of mandible preserved,

" symphysis,

" splenial in front of fork,

Ft., 15; In., 11.19

In. Lin.

18.

11.5

4.0

* II, fig. «-
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Width at anterior point of splenial,

" near extremity,

" an inch behind fork,

" between rami at same point,

Teeth opposite symphysis,

In.

2.

1.9

1.

13.

Lin.

4

13

The larger teeth are all broken, bnl. one willi fang exposed, would probably measure when complete 1 in., 10 lin.

The. form of some of the smaller is well represented in Leidy's figures above cited; they are acuminate, strongly

incurved, of a full lenticular section, with an anterior and posterior raised cutting ridge, in the transverse plane of

the crown. The sides present numerous narrow weakly defined facets, and are in a, half protruded one, finely striate.

The alveoli do not open on the horizontal plane of the inside of the mandible, but the latter is raised above them

for the posterior half of the symphyseal portion of the jaw
;
the Latter is more depressed towards the extremity.

Teeth from Other specimens and localities exhibit marked characters. They are all much curved and slender conic,

and subcylindrio ; the tip smooth, the remainder more or less extensively minutely .striata, but not fluted or ridged.

The fang is slightly flattened, in T. neooaesariensis the crowns-are relatively shorter, less curved and more obtuse;

in both the anteroposterior dividing ridge is well marked. Part of the teeth attributed by Teidy to Hyposaurus

belong here ; see synonymes.

The muzzle of a, larger individual from Birmingham, accompanied vertebra! of this species, with a smaller gavial

cranium in fragments ; and a cervical vertebra similar to that described under Bottosaurus harlani. Tts reference to

this species is not certain, but I give a figure of it.

The lateral maxillo-premax illary suture is not preserved, so the number of premaxillary teeth cannot be exactly

ascertained; there are four to the line of the posterior margin el' the large incisive foramen, of which the anterior is

quite small. The, posterior palatal suture of the same element is prolonged in a narrow chevron on the median line

below, to opposite the eighth alveolus from the front; there are nine alveoli behind this point, to the broken

extremity. A noteworthy character consists in the presence at the. posterior part of the series of dee,]) fossae

between the maxillary alveola: for the reception of the mandibular teeth, showing that the latter did not project

externally between the former, as iii the existing gavial. The same struoture appears in the smaller cranium which

accompanied It,* but, is not found in the Thor. neoeaesn.rieusis.

Fig. 10.

Fig. 20.

• The fronto-parletal region of this one li described mi. In- head of H, brevtiplnla

AM Kill. PHILOBO. SOO.—VOL. XIV. 20
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Measurements.

Length of muzzle to 16th tooth,

" " " extremity of premaxillary bone,

" " " to posterior edge incisive foramen,

" " " to anterior " " "

Humerus.—This, with a femur, belongs to the right side of the scries from Birmingham, first described. Its

characters are indicated under the head of T. brevispinis. The shaft is rather slender and curved outwards ; the

head is strongly curved backwards ; its articular face is narrow, and remarkably convex. The condyles are broken

away, leaving the comencement of the coronoid fossa :

In. Lin.

10 0.5

7 1.

2 4.5

1 7.5

Length (restored),

" to summit deltoid ridge,

Width head,

Circumference shaft (least),

In. Lin.

9 5

2 11

2 8

2 1

Femur.—This piece is perfect
; two distal ends from Barneshoro, besides numerous proximal ends, have also

come into my hands. It is more slender than in the caimans and crocodiles of the present day. The inner trochanter

is quite prominent, the articular face of the head very convex. The shaft is sigmoidally bent anteroposterioly, and

is bowed extero-intcrnally, with a subordinate abrupt incurvature below the head. The hitter is largely caused by

a prominent thickening on the inner side. The outer condyle is twice the size of the inner, and they are continued

into obtuse crests on the upper face of the bone, of which the outer is much more elevated. Below their sides spread

apart.

In. Lin.

Length, 10 7

" of head (straight), 2 7

" (transverse) of condyles, 2. 3

Least circumference of shaft, <i 5

Of dermal bones, those of two species, perhaps of more, were procured from the excavations that produced four

species of Gavials, with Bottosaurus,* and to which they are to be referred is not very clear. In the one, the pits

or fovea are very large and are separated by narrow elevated partitions ; in the other they are small and are separated

by flat intervals wider than themselves. In the former the fovea extend to Hie edges of the plate on the bevelled

edges; in the latter, the bevelled edges are without fovae. Leidy says of those of this type, "plates coarsely

foveatcd." Tin; first described belong to the median series of the present species, as they usually accompany its

bones when they occur alone; and the latter to the external series.

Parallelogrammic dermal bones without pits, and with very high longitudinal crests, standing on more than half

the length, frequently accompany remains of this species. They are cervical or nuchal bones, and are of relatively

large size, equalling those of the dorsal region. The crests are oblique in the direction of their length. Such bones

belong to this species, perhaps to II. eordatus also.

HOLOPS TBNEBROSUS, Leidy.

Groaodilut tenebrotus, Leidy. Cretaceous Reptiles II. 8., 115. Tab. ITT., figs. 12-15. Thoracosaurus tenebrotus

Cope. Geological Survey of New Jersey, Appendix C.

This species is as yet little known. Leidy'stype is represented by two cervicals, a, seventh dorsal, a caudal, and

portions of humeri ; on account of their close resemblance, and marked specific separation IV II. obscurus, I regard

as tin! same an animal of which a cervical and three lumbars are preserved in my collection. The dorsals exhibit a

• Several simple coprolttes which accompanied these remains, probably belonged to the same siiericw.
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round oup with thick edges. In tho corvicals the hypapophyses are represented by rudimental elevations separated

by a space, except on the third, where there is the usual anterior cross ridge, followed by a concavity. I refer here a

dorsal, kindly lent me by Prof. Marsh, where the cup is more transverse oval than in T. obscurus.

The lumbars from Barnesboro are characterized by a form more slender than those of the T. tenebrosus, more

nearly resembling some from the series of T. obscurus. Measurements of:

Fifth cervical : length to shoulder,

" posterior angle parapophysis,

" anterior " "

width to posterior angle parapophyses,

" behind the parapophyses,

" of cup above,

" vertical diameter oup,

" neural canal,

Lumbar : length to shoulder,

vertical diameter cup,

width of

.
"

. neural canal,

" basis of neural arch in front,

In.

21.

15.

C.

19.25

13.25

15.

15.25

8.

24.

18.

17.

5.

15.

Specimens of an adult from tho pits of the West Jersey Marl Co., near Barnesboro, Gloucester County.

THORA COSAURUS, Leidy.

Cretaceous Reptiles, Smithson. Uontrib., XIV., 5. Pr. Ac. N. Sci., Phila, 1852, S5.

This genus adds to the characters of Holops, a pair of large prefrontal foramina

similar to those characteristic of Teleosaurus, and Plesiosaurus. The other cranial char-

acters, as well as the vertebral, are very different from those of Teleosaurus, which is

amphicoelian, and are rather those of the existing Gavialis. The teeth and cervical

vertebra, however, differ from those of tin; latter genus.

What is not seen in Gavialis or Holops is the character here presented, of a strong

septum dividing the posterior nares most completely; the latter open inferiorly and oppo-

site the hinder part of the crotaphite foramina.

A species, the T. macrorhynchus, occurs in the cretaceous of France, as observed by

Leidy.

Til OK.ATOM AIM! UK ffEOCAESARIENSIS, Dekay.

Leidy. Smithsonian Contributions, XIV., 1865, 5. Tab. I.

Gavial Dekay Ann. Lye. N. York, 1833, 150. Tab. III., fig. 7-10. Gavialis ncocaesariensis T>ekay. Zool. New

York, 1842, pt. III., 1844, 82. Oroeodilus s. Gavialis claviroslis Morton. Proceed. Acad. Nat. Sci., Phila., 1844, 82.

Giobel Fauna v. Vorvelt, 1847, 122. Orncodilus basifllSUS Owen. Journ. Oeol. Soc, London, 1840, 381, Tab. X.,

f. 1, 2. Palaeontology, 1880, 277. Plctet Traite de Palaeontolgie I., 1858, 482. Croeodilus dekayi Leidy. Journ.

Acad. Nat. Sci., II., 135. Sphenowurui A.gassiz. Proceed. Ac. N. Sci., Phila., 1840, 100. Tlwracomurus grandis

Leidy. Proe. A. N. Sci., Phila., 1 852, 35.

Cretaceous limestone of Vincentown, Blackwoodtown, and Big Timber Creek ;
sandstone of Navesink

;
green-

sand of Blackwoodtown, Barnesboro, and Monmouth County, New Jersey.
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Several individuals of this, the largest of ouv cretaceous species, have been found, but only fragments preserved.

The cranial bones are smoother than those of the species of Holops, and the posterior nares are separated as above

mentioned. The cervical vertebrae of this species are distinguished among those of its congeners by the lack of

inferior concavity, breadth of basal carina, complete bifurcation of low liypapophyses, and posterior and transverse

position of parapophyses.

AMPHICOELIA.

HYPOSAURUS, Owen.

Journ. Geol. Soc., London, V., 383.

This genus is as yet the only known representative on this continent of the Amphi-

coelian Crocodiles. It belongs, says Owen, to the Teleosauridae, from which the great

size of the parapophysis distinguishes it. Its remains are quite abundant in the New
Jersey cretaceous; stratigraphically its position is the latest of its family. Thoraco-

saunis being the earliest of the Procoelian Crocodilia, the interesting spectacle is pre-

sented of the coexistence in America in large; numbers, of two types which, in the old

world, are separated by the whole period between the Jurassic and Tertiary.

As might be supposed then, there is some approximation in structure between these

two extreme genera of their series. The liypapophyses of the cervical vertebra in Thor-

acosaurus are of the Teleosauroid type. Both are alike slender-nosed genera, as I have

been able to ascertain for the first time for some of them.

As a Teleosaurian reptile the bassioccipital docs not present the vertical position usual

among the Procoeli, but is horizontal. The sphenoid is also more horizontal in its expo-

sure, and much wider, and witli a straight anterior margin, not incised to accommodate

the posterior nares. The frontal bone is marked with longitudinal shallow grooves.

The teeth of ITyposaurus are more compressed than in the last genus described, some

of them are from the shortening of the crown almost triangular in outline, but most are

elongate: the enamel is thrown into a lew fine continuous ridges.

The cervicals may be distinguished from those of the other gavials of New Jersey, in

addition to the form of the articular dices, by the earlier appearance of a strong keel-like

hypapophysis, that is, on the fourth of the series; at first it is most prominent at the

anterior end.

HYPOSAURUS ROGERSII, Owen.

Loc. Cit. Leidy, Cretaceous Reptile N". Am., p. is, Tab. II r, 4-21.

Vertebra.—The neural spines of the cervical vertebrae are acuminate, of considerable— finally, of great— height,

the anterior standing transversely on the neural arch, the median subtetragonal, Hie posterior, as usual,

longitudinal in section. In an anterior cervical vertebra, length 2 in., the spine is 2 in. 10 1. above the ceiling of

the arch, and is acute ; it receives a, strong lateral wing from each posterior zygapophysis, which does not disappear

till near the tip. These enclose a, deep groove on each side behind, with a strictly perpendicular posterior median
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rounded rib ;
in front a narrow keel extends from the lip to I lie neural canal ; the lateral ate are curved backwards.

On a more posterior cervical, the lateral ate are very heavy, short and rounded, and enclose no groove with the

slightly projecting posterior vertical rib, while the anterior keel has become, a strong compressed wing, dividing two

shallow anterior grooves ; breadth and length equal in section. In a last cervical, length 2 in. 12 1., the longitudinal

section (equal about an inch) is longitudinal cuneiform, owing to the projection of the anterior ala. In an anterior

dorsal the section is longitudinal (1 in. 5 1.); the lateral ribs remain at the base only, and the posterior carina, is

strong and sharp ; it is acuminate, and was probably subacute, but is broken at tip ; if restored would measure 4 in.

(i 1. at least.

IhimeruH.—This element is relatively much shorter than in Thoracosaurus or modern Crocodilia ;
it is also stouter

and more curved than these, and furnished with very largely developed deltoid crest and condyles. One specimen

accompanying lemur from the same—the rigid, side, and many other elements from near Birmingham, Burlington

County, N. J., have been submitted to me by Prof. Cook.

The condyles are deeply divided, and project far before the coronoid fossa,, which is little marked. The shaft is

nearly eylindrie, strongly arched backwards. The groove bounded by the deltoid crest is very deep. A portion

between the head and the crest is lost. The former is truncate above, with a very oblique eoracoid face. The

medullary cavity is very small.

In.

Total length (restored), 10

Length from condyles to deltoid crest, (i

" across head (straight), 3

" across condyles, >i

Least circumference of shaft, 4

Lin.

0.5

2.

'Femur.—The shaft of the femur is a most characteristic piece from the greensand of the Eastern Slates. It is

lather i e than usually flattened intero-extemally, and at the point of insertion of the adductor muscle is trilateral

in section from the elevation of the ridge of insertion, and the depression of the antro-inferior face into a, shallow,

longitudinal concavity. The ridge and the surface behind it are rugose. The shaft below and up to the head is

longitudinally concave on the inner side, plane on the outer. The articular face of the head has a, remarkable antero-

posterior extent, and is more Obliquely produced upwards and forwards, in relation to the, longitudinal axis of the

shaft than in the other species. To support it the end of the shaft is turned forwards and strengthened by thickness,

having a fiat anterior face not soon in other species, and the articular face is bent downwards at, right angles to it,

and to the course of the longer posterior portion. It is here widest also. This form gives an unusual anteroposterior

range of motion, and is appropriate to a powerful swimmer. The insertions for powerful muscles would indicate

the same.

The, condyles of this femur are lost.

The teeth have some resemblance to the Polyptychodons in their strong ridges, but they have distinct anterior

and posterior cutting edges, dividing a larger external from a Smaller internal surface, the anterior turning in towards

the latter, near the base of the crown. The section of Hie base of the, crown is a, broad oval, tip more compressed and

worn obliquely outwards by use. Internally eight, externally eleven strong, but, tine ridges extending over the usual

half or two-thirds, alternating with shorter ones; all obsolete at base anteriorly. The color of the two teeth is

black at base, ochre at tip ; between, lined by both colors.

Total length tooth,

" crown,

Diameter anlero-posferior at, base.

Lines.

22.5

0.

4.

These teeth are in the, alveolae of a, distal portion of the maxillary bone, 4 in. long. Three in, one line includes

three alveolae, measuring between margins. The muzzle has been here very slender, as the measurements show,

made at, the posterior toothJ the anterior teeth issue successively higher up, and above flic palatine plane.

AMKItl. PHILOSO. SOO.—VOL. XIV. 21
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Width of palate,

Height of os maxillare at middle,

Thickness of palatine suture of o. maxillare,

Cretaceous Green Sand of New Jersey.

Lines.

18.5

14.

2.5

IfVI'OSA URUS FRATERCTJLUS, Cope.

Spec. nov.

This small species seems to be clearly indicated by a portion of the ramus mandibuli containing three and half a

fourth alveoli, and two perl eel, teeth. These parts are less than half the size of those of the smaller individual of H.

rogersi, whose maxillary hone and teeth are described in the preceding article. The crowns of the teeth are shorter

and more compressed than those in the corresponding part of the jaws in H. rogersi ; they are marked with a coarse

obtuse fluting to near the tip, with a finely striate enamel as in Holops glyptodon ; in those of II- rogersi, the enamel

is smooth and ridged by line keels, which <1« t extend more than hall' the length of the crown.

That the animal of which 1 describe this fragment was not the young of the larger Hyposaurus, is, I think,

indicated by the deep grooving and strong ridging of the dense layer of bone of the ramus; by tho minute pulp

cavity of the. crowns of the teeth, and by the well developed suocessional tooth in the fang of one of the latter, whose

apex has nearly reached the alveolar margin. That, tin; individual is not fully grown is probable, but that it is of

smaller species than the II. rogersi, there appears to be little room for doubt.

The ramus is scarcely flattened below, as is the case with most gavials, and the depth at the symphysis is equal

the width of each ramus. Sculpture in deep longitudinal grooves slightly inosculating. Teeth directed very little

outwards: their fangs and crowns are considerably compressed ; the antero-posterior cutting edge is stronger than

the ridges, and does not diminish to the base of the crown. Viewed from within flic form is symmetrical and

straight ; from behind theircrown is greatly incurved. The outline of the crown from within is an isosceles triangle,

the width, more than .66 the height. Ribs on the inner face;, seven, on the outer, eight. A few teeth in the jaws

of ][. rogersi are as short and broad as those bene described, but they are not found in the middle of the series as in

this species, but probably belong in the posterior alveoli, as occurs in some alligators.

Length of fragment,

Width at middle,

No. of alveolae in an inch : three and half and interspace.

Length tooth above alveolus,

" crown of tooth,

Width " " at base,

Lines.

19.8

(!.

4.

2.75

1.75

from the middle Green sand bed at Birmingham, Burlington, (Jo., N. .1. Presented to the Academy by Judson

C. Ga.sk ill.

INCERTAE SEDIS.

The following species probably belongs to the Amphicoeli, but to what genus cannot well be determined, as

nothing but the teeth are known.

CROCODILUS LIU M I LI S, Leidy.

Trans. Amer., Phil., IHCfl, p. 140. Tab.

Bad Lands of the, Judith River, Nebraska.
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APPENDIX TO THE CROCODILIA.

PEROSUCHUS, Cope.

Proo. Acad. N. Soi., Phila., 1868, p. 208.

Characters.—Toes 5—4, with claws two-three. No osseous nasal septum or bony eyelid. Belly protected by

series of osseous plates, as well as the back.

All the genera of Crocodiles hitherto known as living, are characterized by the possession of three claws on

the fore-foot. The present therefore offers a remarkable exception. The free lingers and half webbed toes, and the

bony abdominal buckler, together with the cartilaginous nasal septum, are points of strong resemblance to Jacare

(Gray including Oaeman Gray) but it differs from these creatures in the lack of bony orbit. In specific characters it

differs from those of this genus which it most resembles—as J. nigra, in the absence of a transverse bony ridge

between the orbits. Another feature of importance is the relation of the canine teeth of the lower jaw to the upper.

On one side this tooth is received into a notch as in Crocodiles, on the others, il, enters a. pit of the maxillary bone,

within the border of the same as in Alligators ! This remarkable combination may be abnormal even in this species,

but, this cannot, be now ascertained, as it, rests at the present, time on a single specimen only. As its affinities are

rather more AAligatorial, I am disposed to anticipate that the dental arrangement of the latter animals will be most

oommon.

Fig. 21.

Fijr. 33.

g

CSf

Fig. 22

.'c*rfir-

Fig. 24.

PEROSUCHUS FUSCUS, Cope.

Char, tpeciflcus. —Nuchal plates in a oross row of six ; cervioals in four cross-rows, all of four plates except the

last, of two. Dorsal plates in six-— in a few eight in each transverse row. No posterior crest on arm or leg. Tail

short with remarkably low crest,. Muz«sle broad Mat, without any ridges; its width at the eighth tooth entering 1.4

in length from cud muzzle to anterior margin of orbit.

Description. The specimen in the Museum of the Academy is young, measuring only 2 feet 5 inches in length.

Of this the skull measures to the margin of the supra-occipital 2 in. 10.5 lilies
; and the tail to the vent 13 in. 7 lin.

From groin to heel 3 in. 2.5 lin., and the hind foot 3 in. 7.5 I'm. The muzzle is a, broad ovale, the sides rather more.

convergent anteriorly than in the Alligator mmissippiensis. There is a thickening in front of each orbit, and
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between them on the middle line, another which together enclose two shallow concavities. Superciliary margins

raised, the cranial table quite flat, The margin of the quadratojugal bone projects strongly. The soalesofthe

limbs are all smooth, and those of the dorsal region with very low keels. The sides have four longitudinal rows of

ovate scales separated by scarcely defined smaller ones. The abdominal plates are longer than broad, and are in

twelve longitudinal rows. Dorsals in seventeen transverse; series from interscapular to crural region. The lateral

crests of the tail are only obtuse keels; they unite on the thirteenth anmihis behind the vent inclusive. Color above

dark brown, almost black on the upper surfaces of the head. The tail is paler, of a light olive brown. Lower sur-

faces everywhere bright yellow, including the entire lower jaw and margin of the upper. Eyelids and a band through

ear yellow, the former with a black spot above.

Remarks.—This interesting addition to our knowledge of the Peptilia was made by Sehulte liuckow of New
York, while on a, visit to the interior part of the course of the Magdaleua river in New Grenada; This naturalist

has also enriched our collections with other interesting vertebrata of that region, both living and dead.

OSTEOLAEMUS, Cope.

Proceed. Acad. Nat. Sei., I'hila,., XII, .

r
)f)0, 1800. Ealerosia, Gray Ann. Mag. Nat. Hist., 1862, 273.

As this genus has been variously understood, since its lirst publication, I take the present opportunity of quoting

the original description, and adding such observations as are necessary to a, full comprehension of the species

embraced by it.

"Ostcohemus, Cope, was characterized as a genus of Crocodiles presenting several points of analogy to the Alli-

gator. The nasal bones were prolonged anteriorly, and uniting with the short spine of the intermaxillary, divided

the external nasal orifice, as in tin; genus Alligator. The eyelids were entirely osseous as in Caiman. There was no

transverse bony ridge between the orbits. The dermal plates upon the tail, extremities, and tin; thorax, were more

or less completely ossified ; upon the gular region the ossification was most complete, the shields having a coarse

natural articulation.

"The digits of the posterior extremity were very slightly webbed.

"Cervical pla.tes distinct from the dorsal.

" Mr. Cope alluded to the remarkable extent to which ossification was carried in this genus. The cranium was
much more rugose and pitted than in the adult specimens of much larger species, and the orotaphite foramina were

roofed over by bone. The latter peculiarity was sometimes observed in tin; genera Jacare and Caiman.

"The osseous gular and thoracic buckler was also similar to that exhibited by those genera,, and by the

cxlinot "Crocodilus" Ilastingsia; Owen, the existence of which has been shown by Professor Huxley.

" Two specimens were exhibited : one a, skin brought from the Ogobai river, Western Africa,, by Mr. P. 15. I)u

Chaillu ; the other, the skull of a, half grown individual, obtained from the Museum of the Pennsylvania University,

"These Mr. Cope regarded as belonging to a species hitherto unknown, and which he proposed calling Ostcolae-

mus tetraspes."

Several descriptions of species of this genus have been published under different names. It is a, matter of

question whether all do not relate to one species. A young one was described by Murray, whose muzzle was of course

much broader in relation to its length than in the adult An adult was afterwards described by I.illjcborg with the

relatively longer muzzle. It differed from that described by Murray in having but four rows of dorsal shields, and

but two pairs of cervical*
;

in the latter there are three pairs of cervieals and six rows of dorsals. My type specimen,

brought from the Ogobai by DuChaillu possesses six rows of dor.sa.ls, and only four cervieals, thus combining the

characters of the two. Gray, however, who has seen Murray's type, says then; are but four rows of dorsal plates
;

in the Ogobai specimen one row has but live, and in three others the two outer arc nearly united ; so I am disposed

to think that no great importance is to be attached to this character. Murray's specimen has the relatively enlarged

brain cavity of a, young animal elongating the table of the cranium
; Lilljeborg's, which is adult, maintains this

character more than our specimens do. Gray gives a figure of the cranium of the adult, which coincides with two

crania in our Museum, one of the above mentioned specimen, while both agree in the proportions of the muzzle with

that described by Lilljeborg. The last, however, differs from all these in having flu; fable of the cranium but little
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wider than long ; in our speoimens and Gray's Bgure it is nearly twice, as wide as long. It also appears that the

nasal bones do not entirely divide the nasal meatus, which they do in the three specimens under observation. On the

whole I am disposed to think that these forms belong to one rather variable species. It is true that Gray says "hind

foot fringed," but this I am inclined to think must be true to a very limited extent. There is only a keel in our

specimen, and Lilljeborg says there is no fringe in his.

OSTEOLAEMUS TETKASPES,

Proceed. Ac. N. Sci., Phila., 1880, 550.

Crocodilus palpebrosus, var. 2, Cuvler. Oss. Foss. iii., t. 2 f. G (part).

Crooodilus trigonatus (part) Ourvier. Oss. Foss. iii., 65.

Cope.

Fi<>\ 25.

Fig. 20.

African Black Crocodile, Gray. Rept. British

Assoc., 1M',2, Zool, Section, 107.

Osteolacmus tetraspes, Cope. Proc. Acad. N.

S., Phila., xii., 550.

Crocodilus frontatus, A. Murray. Proc. Zool.

Soc, "1802, pp. 139, 218, fig. head, t. 20, by Ford.

Btrauch, Syn. Cro., t. L, head (young).

Halorosia frontata, Gray, Ann and Mag. N"at.

Hist.,8d series, X., 277.

Balcrosia afzelii Lilljeborg. Proceed. Zool.

Soc., London., 1867, 715.

Habitat, Gaboon Ogobai (Duchaillu).

Calabar (Murray), Bierra Leon (Afzelius).

'This species was originally characterized as

follows :

Proportions of the head somewhat similar to

those of Crocodilus trigonops, Gray, of India.

Breadth of muzzle at ninth tooth equal to the dis-

tance between the external nasal orifice and anterior border of the Orbit, and to the width of the table of the

cranium posteriorly. A short ridge in front of each orbit, directed obliquely inward.

Teeth
|

;,. rather compressed. Pour nuchal shields, in a single transverse series
; four cervicals in pairs ; Dorsal

shields in six rows. Posterior extremities without fringe. Total length of the entire specimen, five feet.

In addition to the characters given above may lie mentioned Hie strong concavity of the muzzle in the longitudinal

direction, and the prominence of the narcs. The margins of the maxillary are very sinuous, being much contracted

behind Hie fourth and eleventh teeth. The derm of the head is thin and corneous, and divided into many segments,

which have a line sculpture of Straight lines radiating from the centre in each. The bones of the cranium are very

strongly pitted. Seventeen transverse series of plates between nape and posterior line of femora, 12 to union of

lateral caudal crests, and 10 from that point to end of tail. Nineteen cross-rows of large plates from ankle joint to

groin, on anterior face of limb. Counting similarly on the fore limb, there are 13 series. Only the two lateral dorsal

keeled ; keels of the outer of the first eight caudal annuli, low.

Color everywhere black ;
the plates occasionally with irregular olive lines. The young, according to Murray,

have olive bands on a yellow-brown ground, including two bands of plates, and separated by two bands. Total

length, live feet ; muzzle to supraoccipital ridge, 8 in. lin. ; do. to posterior margin thighs, 2 ft. 7.0 in.

Gray supposes this to be the " Crokodil noir du niger" of Adanson, and hence cites as its earliest name Croco-

dilus niger Latreille. Dr. Strauoh, however, shows that this is probably the Crocodilus oataphracttts Cuvier, and 1

have pointed out that it cannot, be the species of Latreille.

AM Hill. PH1LOSO. SOC—VOL. XIV. 22
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DINOSAURIA.
The ilium extended horizontally forwards, and supporting a number of vertebra

anterior to tbc two sacrals of other Reptilia. Acetabulum perforate, and partly en-

closed peripherally by the ilium and pubis. Pubes elongate;, parallel ; ischia longitudinal,

in plane of ilium, elongate, with distinct head lor pubis. Femur with transverse neck and

head, and third trochanter. "Cervical and anterior dorsal vertebrae with par and diapo-

physes, for articulation with bifurcate ribs.
1

' Neural arches of dorsal vertebra; attached

by suture ; of sacrals, shifted over the intervertebral sutures.

The structures presented by the Dinosauria have presented greater difficulty of expla-

nation than any other type of extinct vertebrates.* This has in part resulted from the

attempt so assign them to types already known, and to explain their structures in accord-

ance; therewith ; a course scarcely consistent with our present knowledge of the peculiari-

ties of the parts themselves. The type is a good illustration of the necessity of

interpreting extinct forms by a combination of the "law of successional relation," with

" the law of types " or of morphological " corrcllation," and not by either alone.

The direction assigned to pubes in this order, is suggested by considerations explained

below. They have probably diverged forwards and downwards from the vertebral column

and their great length indicates a, prominent abdomen. The only Dinosaurs where they

are preserved iti place, the Stenopelix valdensis of Von Meyer, and Compsognathus

longipes of Wagner, justify this proposition. The; ischium in Stenopelix and Teratosaurus

is a broad flattened bone slightly curved in the; lateral direction, and of sufficient strength

with its fellow, to support the weight of tin; animal when in a sitting posture. The

pubes in Hadrosaurus and Compsognathus are much more slender and proximally dilated
;

as in the Crocodiles the chief support of each is derived from the articulation with an

anterior tuberosity of the ischium. The articulation with the ischium is probably wanting

or very slight and ligamentous, and the acetabulum was thus open, a large foramen being

included by the three bones which usually compose it.

The head of the femur is transverse to the; direction of motion of the condyles, and

not oblique as in modern lizards. Hence the motion of this cdement was in a line' paral-

lel with the axis of the body, and the limb coulel not be directed obliquely from that axis

set as te) allow the body to rest on the ground between them in the orelinary progression of

the animal, as is the case with Iguanas, Crocoeliks, etc.

Tim fore limbs appear to have; been weak, even when somewhat elongate, as in

Tguanodon. Their articulation with the scapula is a singular part of the structure. In

* For discussions of those relations see Proceed. Ac. Nat. Sci., Pliila., 18CG, 317, and Proceed. Amer. Philos.

Soc., I860, 1G.
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Iguanodou and Hadrosaurus there is a very small sphaeroid condyle on the inner side of

a broad proximal extremity. If the condyle only articulated with the scapula, the rota-

tion of the humerus would be very limited ; if the long narrow proximal articular surface,

which is the whole of the flattened proximal extremity of this bone the rotation would be

still less. In Laelaps however I find no round condyle, only the long narrow articular

face of the proximal extremity, as in the Crocodiles. This would not allow of abduction

and adduction, but as in the bird, of only flexure and extension. This is readily seen in

the movements of the Crocodile. I suppose the anterior limbs were more useful as sup-

ports when these animals placed the head near the ground, than for any other purpose,

especially in Laelaps and its allies.

The character of the articulation of the vertebral column by intervertebral discs, the

double headed ribs, the elongate sacrum and large medullary cavities of the long bones

have been cited by Prof. Owen in evidence of the Mammalian tendencies of the animals

of this subclass. Their reptilian features, the single occipital condyle, quadrate and

coracoid bones, with the median tarsal ginglymus, are equally shared by the Aves, though

most of the usual distinctions between tin; latter class and the Reptiles hold good here

also. Prof. Owen also points out a special bird-like tendency in the alternation instead

of superposition of the neural arches of the sacrum on their centra,; and other, points can

can now be added. Thus the reduction of the metatarsals to three in some of the genera,

and their close approximation and excess of length over the phalanges, brings to mind

these bones in the penguin. With the same reduction follows the confluence of the first

scries of the tarsal bones, and the great diminution of strength of the fibula and its close

application to the tibia,; the bout limbs are much reduced, and the long bones more pneu-

matic. In the most extreme form in this direction known, the first, series of tarsal bones

is entirely confluent with the tibia as in the birds, the three metatarsals are much elon-

gate, the cervical vertebrae increase in number, and the pubes assume a position at right

angles to the vertebral axis, which is intermediate between their anterior position in most

Reptiles, and their posterior, in Birds.

These features indicate three perhaps suborders, which arc defined below.

Quite as important, as indicating the avinc affinity and remarkable character of this

order, is the evidence derived from the pelvis. And first, the support of this arch, the

femur, has been already alluded to. The head and neck of this bone are at right angles

to the direction of the condyle. In other reptiles the axes of these are oblique to each

other, so that the femur does not move in the direction of the axis of the body, but

obliquely to it, thus permitting the body to rest on the earth. In the present case the

structure is the same as in the birds and Mammals; the femur could only move in a plane

parallel with the axis of the body. The reduced length of the fore limbs of many Dino-
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sauria, renders it impossible that they should have reached the "'round, in progression, if

the posterior were at all extended, and suggests that these reptiles walked erect. That

this was the case is demonstrable from the materials at our disposal, I am inclined to

believe.

The ilium, instead of having a vertical position as in reptiles, is longitudinal as in

birds. That is, the small process which, in Lacertilians and ( Irocodiles, projects in advance

of the acetabulum, is largely extended and developed, while the lower extremity of the

posterior, or principal portion, is raised anteriorly, so that the two together constitute an

elongate element, embracing not only the two posterior or original sacral vertebrae, hut

a considerable number anterior to them. The effect of this is to diminish the proportionate

number of lumbar or dorsal vertebra', to increase the length of the consolidated sacral

series, and to throw the acetabulum, and consequently the femur farther anteriorly, and

also farther upwards, than in the ordinary reptiles. All these features are characteristic

of the birds, and have direct reference to an upright position. Tims it is readily per-

ceived that the consolidation of the sacrum, is related to the need of a greater strength of

support at a single point; its length, and that of the ilium, to the throwing forwards of

that support to beneath the centre of gravity of the animal's body.

The very elevated position of the acetabulum, and consequently of the usual point of

support of the pubes, renders it in the highest degree improbable that, the latter bones

had the usual direction and position seen in the reptiles. That is, an anterior position

would not allow of space Cor the enlarged visceral cavity which these creatures probably

possessed. Hut it is obvious that in most of the Dinosauria, if not in all, the pubes were

not supported in the same manner as in most Reptiles. In Hadrosaurus and Iguanodon

there appears to have been absolutely no point of union between ilium and pubis, and in

Teratosaurus and Megalfcsaurus that union, if existing, must have been very slight. The

ischia of Stenopelix, Hadrosaurus, and [guanodon furnish the substitute for this, in an

anteriorly directed process for the support of the pubis, a feature otherwise characteristic

of the Crococlilia only, among reptiles.

I. conclude, therefore, that the pubes were not directed forwards and that they were

not directed backwards either, in those forms at least, where there is no preacetabular sup-

port for that bone. They must therefore have been directed downwards, and this is the

position they have in the extreme a vim; form Compsognathus.

Such ischia as we arc acquainted with, are of a remarkably elongate form, simulating

those of birds rather those of reptiles, and indicating clearly the existence of a great pelvic

visceral cavity.

From these considerations as to the extent of the pelvic elements we derive further, that

the visceral cavity was mainly supported by them and that it was transferred so as to be
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posterior to its position in ordinary rcptilia. This, taken in connection with the anterior

position of the support of the body—the femur, rendered the erect progress of the Dino-

sauria possible.

Another approximation to the birds will probably be found in the sternum and

coracoids. These elements arc but little known, and that imperfectly; the best example

has been furnished by the great Teratosaurus suovicus Mey. Here, according to Plienin-

ger, the elements corresponding to the; xiphisternum of Lacertilia is a large thin shield-

like bone, of elongate form. The coracoids are narrow, prismatic bones, and abut against

the anterior angles of the xiphisternum; being entirely different from the broad flat

(dement of the Lacertilia and other orders, which are usually extensively in contact with

each other or with the xiphisternum.

We have, however, among Dinosauria, as among Quadrumanous Mammalia, a series of

forms, from those constantly assuming the prone Lacertian position, to those that walked

exclusively erect like birds. Perhaps the most Lacertilian form known is the genus

Scelidosaurus of Owen : tin; greater equality in length of the limbs, and the numerous

toes, as well as lacertilian dentition assign it to this place. Then we find forms like

[guanodon and Hadrosaurus, the most gigantic- of land animals, where a semi-erect atti-

tude was the natural one, as they like the; Megatherium and Megalonyx, lived on vegeta-

ble food, and were necessitated to raise themselves on their hinder limbs to reach it. Here

the bird-like type is approached, in the reduction of the metatarsi to three, and the great

antero-posterior extent • of the ilium. In the genus Laelaps the position was probably

quite erect, and additional resemblances to the ornithic type are adapted to large animals

no longer requiring a, vegetable diet, but procuring their living food by activity and

strength. They are accordingly organized so as to be entirely independent of extraneous

support, and furnished with great powers either of running or leaping.

Intermediate between this extreme, and the type of [gnanodon, comes a large carniv-

orous genus, the Megalosaurus of Buckland, the representative of types like Laelaps, in

the old world. In its longer fore limbs it differs from the most bird-like; forms. A car-

nivorous type; only known from teeth, is Aublysodon Lcidy ; it is American.

The other herbivorous species, of less size than Iguanodon, which was furnished with a

dorsal scries of dermal bones, is the Hylacosaurus armatus Mantell, found in the Wealden

of England ; while an allied form which was covered with long massive dermal spines,

has recently been discovered in the same formation in the Isle of Wight, and referred to

the genus Polyacanthus Owen.

The sizes of the best known species of these genera are as follows :

AM Kill. PHI10S0. SOO VOL. XIV. 23
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Polyacanthus, Owen,

Scelidosaurus harrisonii, Owen,

Iguanodon anglicus, Meyer,

Hylaeosaurus armatus, Mant,

Hadrosaurus foulkei, Leidy,

PoecUopleurum bucklandii, Deslong,

Megalosaurus bucklandii, Mant,

Laelaps aquilunguis, Cope,

Teratosaurus suevicus, Meyer,

Ornithotarsus immanis, Cope,

Length, ft.

9

12

28

21

28

25*

VM)*

24

1 30

% 35

Prof. Owen suspects the animals of this order to have had the septum of the ventricles

of the heart complete as in the Crocodilia. 1 1 is an interesting inquiry whether there were

two aorta-roots or only one, and if one, whether the right or left remained. I have little

doubt that the Dinosauria farther resembled Crocodilia in having the lateral lobes of the

cerebellum developed, and the vermis plicate.

The affinity to the modern Sauna, or Lacertilia, which some authors have allowed of,

is very slight ; the Crocodilia, though somewhat removed, are the nearest living allies. If

we consent to a derivative relation between types, we must consider this order to have given

origin by divergence and metamorphosis to both, the Mammalia and Aves. The structure

and embryology of the- last two classes forbid the idea that either could lane been derived

from the other.

Besides the differences in the structure of the tarsus and metatarsus observed in this

order, there are marked differences in that of the tibia. Thus most of the order present a

very prominent spine and crest, of bird-like character; but Plateosaurus Meyer and Tera-

tosaurus Meyer both Triassie genera, appear to possess this character in a very slight

degree, the former scarcely at all. I have, therefore, not included them in the groups

following.

OETHOPODA.

Cope Prcc. Acad. Phila., 1866, 817. Tlierotawia Eatektl, 1866.

Proximal tarsal hones distinct from each other and from the tibia., articulating with a

tibia, and with a, terminal fact; of a well developed fibula. The ilium with a massive

narrowed anterior prolongation.

In the few genera of this suborder, of which the teeth have been discovered, a successive

divergence from the type of the Goniopoda is visible, in the shortening and increase in

* These estimates I have reason to think exaggerated.
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number of the metatarsals. Thus so far as known, according to Owen, Hylaeosaurus

Mant. had three closely approximate metatarsals. Tn Hadrosaurus they arc elongate, but

their number is unknown. In Iguanodon, Owen represents a fourth, but rudimental

metatarsal, the hind foot being still three-toed, while in the more ancient genus Scelido-

saurus, the same authority gives four shortened metatarsals, of which the smallest supports

a digit; and a fifth rudimental metatarsus, which supports no digit. In Stenopelix there

appear to be five digit hearing metatarsals according to Von Meyer.

This order is then probably divisible into the following families:

I. Teeth in several rows forming a vertical pavement; metatarsals'! three.

HADROSAURIDAE.

Embracing the genus Hadrosaurus, Leidy.

II. Teeth in a single row, cutting; three digit bearing metatarsals.

IGUANODONTIDAE.

Genera Iguanodon Buckl. Hylaeosaurus Mant. 1 Palaeoscincus, Leidy.

III. Teeth in a single row, cutting; four digit bearing metatarsals.

SCELIDOSAUBIDAE.

Genera Scelidosaurus, Owen. Stenopelix Myr. (Iteeth). The last named genus is

known from a single skeleton, in which according to Von Meyer, the sacral vertebra' are

all distinct. It is perhaps an immature individual.

HADROSAURUS, Leidy.

Proc, Ac. Nat. Sci. Phila., 1858, 218. Cretaceous Reptiles N. Am., 78.

pesius, Leidy 1. c.

Traehodon, Leidy, L. C. 1850. ? Thes-

This genus embraces at least two species which are among the most gigantic terrestrial

animals of which we have any knowledge. They represent the Iguanodon of the old

continent, whose species is similar in bulk. The two genera, however, differ in many

details. The teeth, as above; noted, are different. The spines of the dorsal vertebrae,

instead of being flat anteriorly, are smaller and slender subcylindric.

Most of the characters of this genus have been given by Leidy in his description of

II. foulkii. I add a, more; complete examination into the characters of the scapular and

pelvic arches, which are but lightly treated of in the "Cretaceous Reptiles of N. America."

Scapula.—Here maybe introduced a description of certain massive bones of two indi-

viduals of a species of Dinosaur. I had formerly admitted the possibility of their

pertinence to the pelvis of Hadrosaurus, but the discovery of that element. in the II.

foulkei, indicates that another place must be sought for them.
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Fig. 27.
There was when the bone was complete, a

double bead, the anterior or superior apparently

for articulation with the coracoid ; the inferior,

to receive the proximal end of the humerus,

whose condyle is adapted to it both in size and

shape. It is a flat bone curved in the direction

of its plane, which is vertical, and narrowed

distally, where it is broken off. It is expanded

proximally into two beads of which the support

of the inferior is in the general plane, while thai,

of the superior is obliquely transverse to that

plane : this bead, which I believe to be the

anterior and attached to the coracoid, is broken

off. The inferior articular face is slightly con-

eave ; it is rugulose for an articular cartilage,

and its plane is exactly transverse to the long

axis of the bone. Its form would be vertically

oval but for an expansion on what 1 suppose to

be the outer side. Tbe inner side is characterized by an obtuse longitudinal ridge, which

extends upwards and backwards from tbe anterior head and soon disappears. A simi-

lar ridge is seen in tbe ischium of Crocodilia. As this ridge disappears from the inner

side, a more obtuse one appears on tbe outer, and is in line with tbe subtransverse expan-

sion of tbe neck of the anterior bead; it soon reaches tbe posterior margin of tbe bone,

which it thickens. Between this point and tbe posterior bead, the margin is thin and

acute. A more imperfect specimen of the same clement from the same side (the right) of

a rather smaller individual exhibits similar characters.

As compared with tbe scapula of Iguanodon, Hylaeosaurus and Scelidosaurus, a, strong

resemblance is seen in the marked distinction of the outline of the glenoid cavity, and the

existence of a, large; distal depression of a subtriangular form. Tbe anterior expansion is

broken away, but from the indications at the fracture was probably well developed.

The proportions of the larger scapula indicate a gigantic animal fully equal to the

known Hadrosauri ; the humeral support agrees with that bone in tbe latter. The

dimensions are as follows:

—

In.

Length of fragment on posterior margin, 13.9

Depth proximally (greatest), ••*

distally,
4
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Depth of glenoid cavity,

Width " " "

" " anterior expansion,

" " fractured end.

In.

3.4

3.16

4.22

1.8

Another fragment of an animal of dimensions similar to the last was found at the same

time and at or near the same place, (Freehold,) in Monmouth county, New Jersey, but

cannot be associated with the above; described scapula, as neither the place nor time of dis-

covery can be ascertained with sufficient accuracy. It appeal's to be the glenoid cavity of

a scapula from which the blade has been broken off, and from which a short subconic

procoracoid projects. The accompanying cut and measurements will furnish the requisite

information respecting it.

Fig, 28.

Length from a to A,

" b to c,

" d to e,

" e to ./;

Inches.

5.54

7.22

4.71

3.53

The fragment may belong to Mosasaurus.

Pdvis.—There is much difficulty in determining the true relations of the pelvic ele-

ments of these and other Dinosauria, owing to their unusual forms, our imperfect materials,

and the discrepancies between authors.

Ilium,—One of our best clues is the skeleton of the Iguanodon discovered at Maid-
stone, and preserved on a block of rag, which has been described and figured by Professor

Owen. The bones mostly preserve a normal though much disturbed relation to each
other. An examination of the figure and description strongly suggests

—

First, thai the hooked superior prolongation of the ilium is the posterior, not the an-

terior, as described by Owen. This is confirmed by Owen's figure and description of tin;

ilium and sacrum of the same species in Wealden Reptiles, PI. III. (Iguanodon), where
the thick hook-like process with its abrupt descent to the acetabulum, is also posterior.

The structure of Hadrosaurus, in which both caudal and lumbar vertebrae have been

discovered, proves that this relation is the true one. The caudals have a. greater trans-

verse diameter than the lumbars, which are comparatively quite contracted from side to

side. This is the reverse of what is usual among reptilia, where the caudals are usually

AMEBI. PHILOSO. 800 VOL. XIV. 24
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the most contracted. The wide caudals continue without contraction to the point where

the tail reaches the ground. They then begin to elongate. The anterior vertebras thus

form a massive column, which no doubt supported the weight of these monsters. That

the ischia performed this function in part in Lselaps, is evident not only from their more

massive structure, but from the more elongate caudal vertebrae, while the; still more slender

caudals in the known Triassic genera, adds to the evidence derived from the ischia as to

their use.

In the ilium of Hadrosaurus the slender hooked process and the expanded tuberosity

both exist, and I am disposed to place the former posteriorly, and the latter anteriorly

and externally as the most probably correct relation. This, moreover, throws posterior to

the acetabulum, the more elongate articular lace, where one might look for the ischiadic;

suture with propriety. This arrangement, however, presents the apparent anomaly of

position, that the planes of the inner faces of the ilia are made to converge instead of di-

verge, thus rendering the interiliac cavity remarkably narrow. There can, however, be

no doubt that this is really their position in Iguanodon, judging from Owen's figures

(above), III. and IV., and that the sacral diapophyses really rest on the convergent faces

of the ilia, whose planes are directed inwards as well as downwards. This adds still fur-

ther to the peculiar ensemble of characters of these Dinosauria.

This relation has already been described as the true one, by Lcidy.

The anterior prolongation of the ilium in Hadrosaurus appears to be less slender and

more plate-like than in Iguanodon and Scelidosaurus, where it is remarkably produced.

Nevertheless, in the accompanying cut, the restoration (by Dr. Horn) of the anterior por-

tion may be too much dilated, and is probably not long enough.

PMs. This element of Hadrosaurus has never been described. I believe that I find

it in a proximal portion of a large bone;, which occupies this relation very appropriately.

Its proximal superior subtriangular articular face is naturally associated with the already

assumed anterior articulation of the ilium, and when so placed, presents outwards the

smooth articular surface of the anterior part of the acetabulum. It also presents forwards

a narrowed process, and in line with the same posteriorly, a broad, vertical plate which is

soon broken off, but which I suppose to have been continued but a short distance. The

posterior process I suppose has been continued as the support of a slender pubis,* conform-

ing in this respect to the type of birds. That there is very little trace of articulation for

ischium behind the acetabulum is obvious, so that it is to be supposed that this dement

was small, vertically dilated proximally, and in contact with the pubis at the superior

processes on the supcro-extcrnal margin of the latter.

* A suspicion which I at ono time entertained, that the so-called pubis of the CrocodlUa was homologous with

tho marsupial bones, has been removed, by reading Rathke's posthumous work on the development of the Crocodile.
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Length iliac face pubis,

Width "

Entire depth,

Width pubic process where broken,

" anterior process where broken,

" acetabular face,

Fie. 20.

Inches.

4.25

2.9

7.5

2.

4.6

3.4

Osm ischia. These lateral elements are not very different from those identified by
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Owen in Iguanodon with clavicles, and by Leidy in Hadrosaurus with the pubes. The

Director in the British Museum has well pointed out the possibility of such a form of

clavicle being probable;, after a comprehension of the variations presented by the modern

Sauria, and the not dissimilar form in Trachysaurus and Cyclodus. Leidy, however, is of

opinion that similar bones in Hadrosaurus resemble rather the pubic bones of Iguana, and

calls them pubes, with doubt. The writer sees a much greater resemblance between them

and the elements called ischia by Wagner in the Compsognathus, and winch arc; homolo-

gous with the posteriorly directed bone so called in birds.

It is noticeable that in the great Dinosauria the supposed clavicles do not diminish in

length in the same proportion as do the bumeri, as one would be led to expect were they

clavicles. The relative lengths in three species are as follows:

—

[guanodon anglicus; humerus,

os ischium,

I ladrosaurus foulkii ; humerus,

os ischium,

Laelaps aquilunguis; humerus,

os ischium,

Inches.

m.
2<).

22.5

27.

12.

20.

Their density and strength in the last named species are not readily reconcilable; with

tin; needs of such small fore limbs. Further, in Stenopelix Myr. and Compsognathus,

where similar elements exist in the position of pubes and ischia, no clavicles have been

preserved to us.

The more or less normal position in which these bones were found in the Maidstone

specimen of the Iguanodon, as given in the figure; accompanying Prof. Owen's monograph,

lias been already alluded to; the ilia were lying parallel with each other, their extremities

similarly directed. The ischiadic bones lay across the ilia in their axes, the; anterior dilated

extremities lying not far from the position of the lost pubes, the posterior directed far he-

hind the iliac crests, parallel to their axes. The similarity of position in both, and the

preservation of relation between many of the other bones, renders it probable that their

identification with ischia also indicates their natural relation.

The direction of the ischia is a, difficult point to determine, but may be best understood

by reference to those of Mcgadactylus and Clepsysaurus. In Hadrosaurus (see Leidy's

plate; in Cret. Kept. U. S.) this bone consists of a long slender subcylinelric shaft with

elilated extremity. The elilated portion thin, a part in line; with the shaft and truncate, and
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separated by a concave margin from a larger portion at right angles to the shaft. The
latter bears an oblique surface for fixed articulation at its extremity.

In Megadactylus,* the distal portions of the ischia are united on the median line for a

considerable distance, and are styloid in form. This portion is evidently distal, from the

lack of articular faces and the divergence and flattening of the other extremities. They
also resemble the distal extremities in Compsognathus. In Clepsysaurus, the shaft and di-

lated extremity are both preserved. The former resembles that of Megadactylus, the latter

that of lladrosaurus in some degree. If the shaft be posterior, the other extremity is an-

terior, and the larger dilatation extending at an angle to the shaft supports, no doubt, the

iliac articulation. The trihedral shaft indicates a median line of junction. In lladrosau-

rus no part of the shaft presents a face for contact with that of the other side, while in

I jyelaps such face is very distinct and elongate. From the above, I suppose that the larger

extension of the ischium is superior and bears the iliac articulation, that the concave an-

terior outline is that bounding the acetabulum, and that the lower dilatation was in con-

tact with but not united to the pubis. This is the more probable, since it agrees nearly

with the arrangement in Iguanodon, as pointed out by Huxley.t It cannot be denied, how-

ever, that tin; supposed iliac articulation in the ischium in lladrosaurus, bears a remark-

able similarity to the median suture presented by tin; union of the two supposed ischia on

the middle line below and distally, as in the pubes of Struthio. In that case, they would

lie pubes. In a posterior direction and median approximation it will agree also with the

known pelvic elements of an interesting Saurian described by Von Meyer (Palaconto-

graphica) from the Wealden of Germany, the Stenopelix valdensis. No attempt has been

made, so far as 1 am aware, to refer this animal to its place. It appears to me in its ver-

tebral and pelvic features to be a small Dinosaur allied to Scelidosaurus Owen. The

ischia, however, are remarkably prolonged posteriorly, and And a parallel in Compsog-

nathus Wagn.

Believing them to be ischia, the inferior pelvic arches of lladrosaurus were light and

slender, the ischia parallel and light, and entirely incapable of supporting the weight of

the animal, as was done by Megadactylus. The tail was no doubt the great support when

the head was elevated.

* The large pneumatic) foramina in (lie vertebrae of this genus, together with those seen in the sacrum of Lanaps,

explain I,he character of similar vertebrae desoribed as os quadratum of Iguanodon by Mantel! and Owen, and sacrals

of lladrosaurus by Leidy. I regard the latter as indioative of a new genus allied to the Goniopoda,

| Opportunity of reviewing this part of my essay having offered, I must point out the confirmatory, evidence I

have derived from Prof. Huxley's recent explanation of the structure of Hypsilophodon, with regard to my determin-

ation of the pubes in Ihulrosauriis. lie proves conclusively its posterior direction, which view I adopt for lladrosau-

rus, contrary to my former supposition.

AMERI. PHILOSO. SOO.— V(>r,. XIV. 25
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The figure 29 is the result of the preceding considerations, but it is not to he consid-

ered as completely demonstrated. They all go to show the narrow and prominent form

of the abdominal region, which was associated with its posterior position, and the great

lengths of the femora. Fig. a is a front view of the pubis; b is an internal view of the

ischium of Clepsysaurus.

Dentition,.—The teeth of this genus are very much smaller in relation to the size of

the animal than in Tguanodon. They hear enamel on one surface only, the external for

the inferior series as Leidy points out. Thus but one edge of the worn crowns is enam-

elled, and acts functionally like that of the anterior faces of the incisors of Rodents. They

produce shear-like edges, cutting the vegetable food by a horizontal transverse motion.

HADROSATTRUS MIRABILIS, Leidy.

Proceed. A. N. Soi., Phil., 1868, !!>!).

Traehodon mirabilis, Trans, Am. Phil. Hoc., XI, 18(10, 140. Tab.

Upper Jurassic Had Lands of Judith River, Nebraska.

Known from teeth, and perhaps vertebrae and phalanges.

BABROSAURUS FOULKII, Leidy.

Proc. Acad. Nat. Sci., Phil., 1858, 218, Cret. Rept. U. S. 7(1, Tab. XII to XVII.

Cretaceous green sand, New Jersey.

There are eight localities in the green sand of Cretaceous age in New Jersey, from

which 1 have seen portions of this species.

HADROSAURTJS ?OCCIDENTALIS, Leidy.

Thespetius occidental is. Trans. Amer. Pliiloso. Hoe., XL, 1860, 151, tab.

?Cretaceous Beds of Nebraska, between Moreau and Grand Rivers.

Of this supposed species, Leidy says, "Had the remains of Thespesws and Traehodon been found in a deposit oi

the same age, [ should have unhesitatingly referred them to the same animal, and I cannot avoid the suspicion that

future investigation may determine them to he the same." In this he refers to Badrosaurua mirabilis, which Hayden

discovered in the Jurassic of Judith River, while the types of Thespesiun were found by the same geologist, in a bed

with other vertebrates, mostly reptiles, which lie determined to he of Miocene age.

Now, the extreme improbability of this type occurring in a, Miocene bed will occur to many palaeontologists, as

has to me. With the view of determining this point If possible, I instituted an examination of the forms brought by

Dr. llayden from this locality, and lirst of that most characteristic animal, the Ischyrotherium, of Leidy. This, as

has appeared in the preceding pages, I believe to be a, reptile, allied to Plesiosa.urus, a conclusion which at once estab-

lishes the Mesozic age Of the bed. It coincides with the presence of Iladrosaurus, in indicating Cretaceous or upper

Jurassic age.
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As Leidy has referred the eastern and western herbivorous Dinosouria to one on the same genus, and as there is

much doubt as to whether the present animal is not one of them, I refer the latter here as an expression of the

probabilities of the ease.

PALAEOSCINCUS, Leidy.

This herbivorous genus is, as remarked by its desoriber, an interesl ing representative of the Hylaeosaurus of the

European Wealden.

PALAEOSCINCUS C08TATUS, Leidy.

Tr. Am. Phil. Boc, 1800, 145.

Upper Jurassic, Bad Lands of Judith River, Nebraska.

ASTRODON, Johnston.

Amer. Journ. Dent. Sci., 1859.

ASTRODON JOHNSTGNI, Leidy.

Cret. Kept. U. S., 102, Tab.

Cretaceous greensand, Maryland, (near Bladensburg.)

To a genus nearly allied to the present, should be referred the animal represented by

a large tooth discovered by Thomas Wright in the Island of Wight, described and fig-

ured by him in the Annals and Magazine Nat. History, 1852, p. 89. The creature has

been of larger size than the Astrodon Johnsfoni, and apparently of a formidable nature.

GONIOPODA, Cope.

Proceed. Ac. N. Sci., Phila,, I860, 817.

Harpagmosauria Haeokel, 1800.

Proximal tarsal bones distinct from tibia; the latter closely embraced by the much

enlarged astragalus, on its inferior and anterior faces, forming an immoveable articulation.

Astragalus, with an extensive 1 anterior articular condyle below, above in contact with the

fibula, which is much reduced, especially distally. Anterior part of the ilium dilated, and

plate-like.

This group is named from the abrupt flexure of the ankle in the middle of the

tarsus, preventing the foot from being extended in line with the leg.

Tt represents no doubt an early stage of developement of the Symphypoda, and is

remarkably similar in the same points in the structure of the posterior extremity, to the

embryo of the chick at about the ninth day. At that time the metatarsals of the bird axe

distinct, proximally joined by a single tarsal element, which itself is separated by the artic-

ulation from a, transverse piece composed of the confluent proximal tarsal series. The

latter element is not at this time united with the tibia, but it is in contact with the fibula.



100 TILE EXTINCT BATRACHIA, REI'TIUA

The fibula in latter stages withdraws from this connection, and becomes much shortened

and reduced.*

The genera which belong to this order are,

Laelaps, Cope

;

Poecilopleurum, Deslongchamps
;

Megalosaurns, Buckland

;

Coelosaurus, Leidy;

and perhaps,

Bathygnathus, Leidy

;

Aublysodon, Leidy.

LAELAPS, Cope.

PrOC Acad. Nat. Sciences, L866, p. 275; 1. c, p. 818; 1. 0. 1867, p. 284. American Naturalist, 1867, 27,

Dinodon, Leidy, Proc, A. N. Bci., 1868, 298, not Ibid., 1856, and Transac. Am. 1'liil. Hoc, 185!).

LAELAPS AQUILUNGUIS, Cope.

Loc. (.'it. Leidy. 1. c. 1868.

This species was described by the author from a number of hones and fragments derived from the top of tl;e

"chocolate" stratum of Cook & Smock's upper bed of the Cretaceous Greensand of New Jersey, at a depth of

about twenty feet below the surface. They were found by the workmen under direction of .1. 0. Voorhees, Superin-

tendent of the West Jersey Marl Company's pits, about two miles south of Barnesboro, Gloucester oo., N. J. The

bones preserved were portions of the under jaw with teeth, portions of flu; scapular arch, including supposed pubes

two humeri, left femur, tibia, and fibula, with numerous phalanges, lumbar sacral and caudal vorfebne, and numerous

other elements in a fragmentary condition.

The discovery of this animal filled a hiatus in the Cretaceous Fauna, revealing the carnivorous enemy of the

great Herbivorous Badrosaurus, as the Aublysodon was related to the Trachodon of the Nebraska beds, and the

Megalosaurns to the [guanodon of the European Wealden ami Oolite.

In size this creature equalled the Megalosaurus bucklandii, and with if and Aublysodon, constituted the most

formidable type of rapacious terrestrial vertebrata of which we have any knowledge. In its dentition and huge

prehensile claws it resembled Megalosaurus. The species is now rediscribed with additional observations and with

figures.

? Zygomatic arch.— A. portion 6.5 inches in length is perhaps the malar portion of the arch rather than the

squamosal, since near the termination of its inner or concave face it is pierced by a, large foramen, similar in posh ion

to the suborbital foramen. The bone is slender, chiefly strengthened by a strong external, horizontal ridge, which is

probably the homologue of that noticed by Prof. Owen as dividing the face of the, maxillary and malar in Scelido-

saurus. Alone and below this rib, the bone rapidly thins away. There is little curvature, indicating a long slender

zygoma perhaps as in Compsognafhus. The foramen has not been closed above.

Line/.

Vertical depth inside of front of foramen, IS

Horizontal depth zygoma, 15

Maxillary bone.—A portion of the right maxillary displays parts of four alveoles: three of these have a flattened

oval section, while the anterior is round, suggesting the presence of a. canine-like tooth. One sucoessional tooth in

place extends from the bottom of the alveolus to within .75 inch of t he maxillary border; it stands obliquely in place,

*See Gegonbaur, 1. c.
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the posterior cutting edge being directed outwards. The anterior alveolus is shallower than the second, and this

shallower than the third, which gives an oblique slope to the fractured margin of the bone, and suggests the applica-

tion of another skeletal piece. This I suppose, to be the premaxillary, as the bone is externally too flat to permit the

median premaxillary suture to occupy that position. The upper portion may be related to the margin of the nares.

A series of five foramina extends along the outer face of the bone opposite the middle of the depth of the alveola;.

The alveola; are directed more anteriorly from behind forwards.

Linen.

Depth of alveolus, ;>4

Length crown of successional tooth, 25

Length piece embracing four alveolas, til

Mandible.—One portion from the anterior pari, of the ramus. The latter measure; three inches in depth from the

outer alveolar border, which is a little more elevated than the internal, and 1.0 in. in thickness at the fractured edge.

A longitudinal series of vascular foramina extends along the middle of the externa] face. The teeth are implanted

in deep alveola;, and had transversely oval compressed fangs; the sections of the crowns of teeth from different

portions of the ramus differ. Two from the anterior region are considerably recurved, the concave or posterior edge

deticulate to the base of the enamel, the anterior aspect, minutely serrate, two fifths the length from the tip. Section

at this point lenticular, lower down the anterior face becomes broader and rounded, giving a rounded cuneiform

scci ion. Throughout, one face is more convex than the other. A young posterior tooth yet in the alveolus (no. 8)

is less recurved, subaoute, and of more lenticular section, having both edges denticulate to the base of the enamel.

Pangs hollow, the pulp cavity capacious but rapidly diminishing and short; the east, sulphide of iron and marl.

No. 1; total length (fang broken),

length of enamel,

width below,

anterior diameter,

No. 2; length of crown (tip restored),

anterior diameter,

No. 8; length of crown,

width at base,

Inches.

3:;:!

1.88

.888

ASA

1.878

.5

2.125

.688

Larger teeth are indicated by fragments. The development of the teeth has apparently proceeded as in Mcgalo-

saurus. The development of the denial papilla, lakes place within a, niche of the alveolus, between il, and the inner

mandibular or maxillary wall. Small Berate casps are found in this position beneath but a thin stratum of bone. In

one situation a, second successional tooth occupies a, position between the primary cusp and the functional tooth, and

is about intermediate in size between them, These successional teeth then increasing in size, by a horizontal move-

ment, transverse to the cranial axis, place themselves close to the fangs of the functional teeth, into whose places

they gradually rise. An absorption Of the denial wall probably prepares the older tooth for shedding, at which time

the apex of the successional tooth is ready for use.*

Vertebra. -No cervical or dorsal vertebra were preserved ; we have only as yet, sacrals, and numerous oaudals.

All arc;, much constricted medially, or hour-glass shaped, the centrum cylindrical in section throughout in most, of the

oaudals, the anterior of the latter and the lunihars of deeper vertical than transverse diameter throughout. The
articular surfaces are moderately shallow biconcave in all, most strongly in flu; subproximial caudals. The neural

arohea attached by permanent suture, and inferior surfaces for articulation of chevron bones. The OSUdala offer

indioati )f neural spines
;
their traces are on the majority low, and of considerable longitudinal extent. Articular

*Desl (champs agur tooth as doubtfully b ilonglng to Poecilopleurum. tt resembles that of a Crocodilian, and probably belongs to a species of that

subclass, ii,. states that Megalosauros-Uke teeth occur Inthe strata In which Poecilopleurum was found. There is now rauob reason to believe that the latter

art; tin; true teeth of the genua in question.

AMERI. PHILOSO. SOC VOL. XIV. 2G
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surfaces for chevron bones were much narrowed anterior to the middle of series, so that we can infer that the tail

was proximally cylindrical. Zygapophyses turned upward, not outward.

The portions of the three sacrals preserved indicate that the centrum is very much compressed, as in other Dino-

sauria. The proximal caudals, or those with diapophyses, have also compressed centra, though this is less marked

than in the sacrals. The diapophyses come off from the neural arch above its union with the centrum in four such

vertebras preserved. In these the arch is not coossifled. In the remaining nine there is no trace of diapophysis

beyond a ridge visible in the anterior ones, and the arches are coiissified. In the four anterior there is on the poste-

rior half of the median line below, a strong groove
;
in the two median, a foramen penetrates the centrum ; in the

posterior the groove is less posterior in its position. In the posterior series of ten it is represented by an indistinct

plane. These vertebrae are relatively less compressed than the first, but have a more concave inferior outline. The

neural spines of these have been apparently curved upwards and backwards, judging from the direction of the lines

of ossiflc growth, as in Poecilopleurum. They originate a little anterior to the middle of the length of the vertebra.

Anterior to this point the, neural canal Is only partially roofed over, there being an opening into it just in front of the

base of the neural arch. Anteriorly the roof would appear to be composed by the union of two horizontal lamina' of

the anterior zygapophyses. The articular faces lor chevron hones are small.

Dimensions of an anterior caudal; length centrum,

depth do. from suture of neural arch,

width articular face (anterior),

" centrum at middle,

Length of median caudal,

Breadth centrum,

Length base neural spine,

Length of a, distal caudal (with neural canal),

Diameter centrum transverse,

" " vertical,

Proximal caudal (with short diapophysis) length,

Depth centrum,

Width

Three separate vertebra appear to be most probably sacrals, and indicate thai, this individual was not adult,.

Their form is much compressed, and the articular surfaces arc; rather expanded and concave. The superficial

layer of the latter is very thin, and covered with delicate raised stria', mostly transverse in direction. They present

the appearance of incomplete development, and would no doubt at a, later period coiissify with those of the adjaoent

vertebr:e, forming tin! long sacrum common to the order. Their exterior dense walls are remarkably thin, and the

internal structure of the centra, is coarsely spongy or almost cavernous, being far less close, and compact than that of

the cancellous centra of the caudals. The largest of these has a, strong median groove above, probably that of the

neural canal: greatest elevation of articular surface 5 in. 2 lin., greatest width of same 4 in. 3 lin. The tissue of this

cent rum is so coarse as to resemble the borings of Teredo. In another a large, foramen marks I he mouth of a, canal

which enters the centrum just behind one of the articular surfaces, and above the thickest portion oC the centrum.

It descends obliquely towards the middle of the centrum, but its course can be traced only an inch. Foramen .!) inch

in diameter.

The number of caudals preserved is fourteen. From interruptions in the series I imagine that ten have been

lost, probably a lew more; I think the whole number can be estimated at twenty-dive. Both distals and proximals

are preserved; the former are small and slender, the latter compressed, similar to the sacrals, and with diapophysis,

and neural arch not coiissificd.

This furnishes a remarkable contrast to Hidrosaurus, to which Leidy reckons fifty vertebra, and a, depth of

tail of a foot and a half.

In. Lin.

4. 3

4.1

11. (i

2.56

4.625

2.375

8.25

2.875

1 . 1 25

.875

4.5

3.125

3.

•They thus reiemble in several ways, the bone referred by Mantel! and Owen to the place of tin- oh quadratum, with doubt. There is little probability

to my mind, of this reference proving other than erroneous; see the flg. in PI. XT at the end of the volume.
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Fig. 30.

In comparing this series with those of Poecilopleurnm,

bo well illustrated by Deslongchamps, it is observable that

vertebra of similar proportions in the two are without diapo-

physes in the former, while they possess them in the latter.

Thus the diapophyses probably cease at a point in Laelaps

anterior to the same in Poeoilopleurum. It is also noticeable

that while they are obliquely directed backwards in the latter,

those having them as well developed in the former exhibit

them transverse.

Humerus.—Both are preserved, but lack the distal con-

dyle; about half the coronoid fossa, of one remains, furnish-

ing an indication of the breadth of that extremity. They

are proximally much dilated, having a very strong postero

external ala and a shorter antero-inlcrnal dilatation. They

are not half the length of the femur; the shaft is flattened

antero infernally. Of the proximal articulating surface, a.

portion is lost, hut a narrow surface continuous with it exter-

nally does not extend further out <>n flic dilatation than oppo-

site to the middle of the shaft. I find no trace of a, globular

condyle, as is seen in Hadrosaurus. Coronoid fossa large and

well marked, not, near to penetrating; medullary cavity of shaft

relatively smaller than in the hones of the leg.

In.

12.

8.75

Length of humerus (restored),

( I reatest proximal breadth,

Distal breadth across coronoid fossa..

Circumference of shaft,

These humeri are relatively shorter than in Hadrosaurus

and [guahodon, and the external ala do not pass so abruptly

into the shaft as in them. They resemble most, those of Poeoi-

lopleurum, They differ from these in being much dilated dis-

tally, especially internally, and in having the coronoid fossa

much more pronounced.

Fbre-limb.—In the lack of the necessary pieces, one can-

not go far wrong in estimating the length after that of l>oe

cilopleurum. in it the lower arm is three-fifths the humerus,

which gives for Laelaps a, length of 10.2 in. to the wrist. If

wo accept the Crocodile as the next, nearest ally in the fore-

limbs, we find the carpus and hand to he .75 of the humerus.

The iiugueal phalange preserved in Poecilopleurum is shorter

than in the Crocodile; if however we add i) inches to the

length already estimated, we. have for the whole 2 ft. 4-

2

inches.

This is, as will he hereafter shown, a, little, more than one

fourth (1-8.71) the length of the hind limb.
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Left Femur.—The bead and summit of the great trochanter, and the posterior portions of the condyles, arc broken

away. The shaft is rather slender, and is strongly arched forwards and slightly outwards. The third trochanteris

on the posterior face, is turned inwards, and marks one-third the length of the shaft from the supposed position of

the head. Just below it, the shaft is cyclo-trigonal, while for a short distance above the condyles it, is flattened ante-

roposteriorly. It, is strongly concave between the condyloid ridges at the distal end. At, this place the external lace

is convex, the internal concave as high as a point, a little more, than a fourth the total length. The concavity is sepa-

rated from the anterior face by a strong ridge which is partly broken away. The anterior surface is turned posteriorly

to the externa] condyle, while it isconoave and turned forwards to the interna] condyle.

The posterior portions of the two condyles are broken away, so as to give their remaining portions almost, exactly

the form of the, head of the lemur in 1 ladrosaurus and [guanodon. The dense layer of the remaining portions is

much worn away, but enough remains to show that the external was rather the more prominent. The trochlear and

popliteal concavities approach much nearer together than in Megalosaurus, causing a greater attenuation of the

basis for the condyles. It cannot, be ascertained whether l,he external condyle bore the small process behind seen in

Megalosaurus

The neck is much compressed anteroposteriorly, and extends much interior to the line of the shaft. The poste-

rior face is regularly convex, and then turns into the transversely convex exterior, which is divided above by the

groove that separates the external trochanter. The broad posterior face narrows below this trochanter, and presents

a strong convexity posteriorly, opposite the upper portion of the third trochanter. The outer trochanter has a, Hat;

anterior face, and presents a, sharp margin inwards. If is separated from the neck by a deep longitudinal concavity.

It is probably much shorter than the head of the femur, about as in Megalosaurus.

In.

Length of femur restored, 35.8

" actual, 32.

Transverse extent of condyles, 0.45

Posterior breadth of neck, 6.5

Anterior " of great trochanter, 3.25

Diameter neck ami " " 4.5

" anterior groove between them (medially), 1.5

Circumference shaft at middle. 11.

This clement, compared with that, of Megalosaurus, differs in its considerably more slender form, and in its curva-

ture. The femur of the latter genus is very stout,, and has a, Straight axis. The posterior prolongations of the

condyles arc broken away, but, if the external were as small as in Megalosaurus, it, was more external, and the poplit-

eal concavity not, so abruptly distinguished from the posterior face of the shaft, above. This extremity of the bono

more nearly resembles that of the Poecilopleurum bucklandii, d( scribed and flgured by Deslongchamps.

In my original description (Proc. A. N. Bci., 1868) 1 reversed the position of this hone, I believe incorrectly,

which has been observed by Leidy. As it stands broken, the distal extremity is almost identical with that of Hadro-

saurus, and the proximal with the trochanter furnishes a very good basis for condyles like I hose of Megalosaurus;

hence the error.

The relative lengths of the femur and humerus of certain genera of this order may be compared as follows:

—

Humerus. Femur. Proportion.

1!) :s:i. .575

22.5 in. 41.5 .54.2

12 in. 35.8 .ir.s.s

18 38

[guanodon anglicus,

I ladrosaurus foulkci,

Laelaps aquilunguis,

Poecilopleurum bucklandii,

Left, Tibia.—The tibia, is more slender than that belonging to Megalosaurus described by Prof. Owen, and the

distal articular surface, instead of being lozenge-shaped, is cuneiform, the inner wide extremity oval rounded. Inner

transverse breadth of proximal head one fourth total length. Anterior crest very strong, much incurved, disappear

ing at between the proximal fifth and fourth of length; internal ridge on proximal half, strong, but not reaching
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condyles. Posterior condyles separated by a deep notch, inner larger than outer (outer larger, Megalosaurus buck-

landli). Shaft much compressed from before backwards, and distal articulation at right angles to proximal, concave

on its Interior half. On the exterior face a strong crest extends along the proximal fourth of the length, not reaching

the head, which is the point of contact of the slender fibula, and is similar to the same in birds.

In.

Length of tibia, 80.75

Circumference proximal head, 15.

Anteroposterior diameter do. 7.5

Posterior transverse do. do. 5.5

Transverse length distal condyle, 7.

Longitudinal inner breadth, 2.5

Circumference of shall, at middle, 10.5

These long bones arc hollow, with thick walls of dense bone; diameter of medullary cavity at middle of tibia

1.5 inch.

Left Fibula.—Twenty-four inches preserved, proximally concave and dilated; condyle curved, narrow acuminate

oval, in profile concave, then rounded descending; length (i in., median breadth I .75 in. Just below the condyle on

the inside is a deep concavity with abrupt superior and lateral walls. Shaft less flattened below, but slender, reaching

a width of 1£ in. The fragment which occupied the most distal position which is preserved, is rather less flattened,

but quite convex on the outer face. It is not very unlike in general form the fibula of the ostrich, and like it is

continued to the tarsus, closely applied to the tibia. Its proximal half lies on a ridge of the tibia- in Laelaps, but

when the distal end of the latter expands, the fibula continues directly across the expansion, appressed to the anterior

face, in a shallow groove.

I have given the fibula a relation the reverse of that assigned to Hadrosaurus and Iguanodon by Leidy and Owen
respectively, that is, I consider their inferior extremity the superior, and vice versa. This relai ion is coincident with

their bird-like affinities, which require a restriction of the fibula distally, not proximally. It also furnishes the

requisite extent of articular surface for the condyles of the femur in Laelaps and Hadrosaurus, as well as in Scelido-

saurus, according to Owen's plate. The head of the tibia, alone, is too narrow for the femur in the two genera first

mentioned. This structure accords also with Compgognathus, where the fibula is reduced distally.

Tarsus and Metatarsus.—The distal extremity of the tibia is transverse, and much compressed, and does not ex-

hibit any of the usual appearances of an articular surface, neither the reptilian condyle, nor a cotyloid cavity sufficient

for an astragalus of the size necessary for an animal of such bulk. A hone, presenting a broad hour glass faced

articular surface was discovered with the other remains, and had puzzled the anatomists who had seen it. This

piece exhibits along its whole posterior aspect two faces, which form a reentrant angle for a fixed articulation: this

is found to have been applied to the extremity of the tibia exactly, and to have been fixed by strong articular liga-

ments. The medially constricted condyle presenting forwards and a little downwards exhibits an unusual modification

of the vertebrate astragalus.

The fibula presents a long and narrow articular surface at the knee, and fitting the tibia by the concavity of its

inner face, becomes greatly attenuated at its distal third, where it is, in consequence of an obliquity of its direction

applied to the anterior face of the former bone. It may then be supposed to extend to the outer margin of the

astragalus, and terminate at the small calcaneuin which embraced the outer anterior extremity of the tibia, like an

epiphysis. In applying the astragalus, we see that a process projects from its superior margin, which when applied

to the face of the tibia occupies with its flat inner face :i shallow longitudinal concavity of that hone. This concavity

continues across the external expansion of the same, and is continuous with its outer margin in direct lino with the posi-

tion of the fibula. The continually increasing slenderncss of the tibia as represented by a large fragment of its distal

portion, renders it extremely improbable that it spanned the concave outline of the tibia, to be in contact as in reptiles,

with the distal extremity of the tibia, in the usual position of the malleolus, especially as there is no face for contact

on the latter. Continued from its point of obvious contact with the external margin of the tibia, it falls nearly into the

shallow groove mentioned and into the line of the ascending portion of the astragalus. The latter is broken off at the

extremity, but presents a form not very different from the broken slender end of the fibula, and is of about the same size.

AMKllI. PHILOSO. SOC.—VOL. XIV. 27
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A reasonable inference is that they were continuous, and I have taken this view. (Proc. Acad., I860, p. !5l(i.) There is

however an objection to (his position. One is that the astragalus does not extend across the entire end of the tibia,

and presents a, smooth surface, perhaps an articular, at its outer extremity. This must have been in contact with a

small astragalus or with a malleolar extremity of the fibula. The thin external expansion of the tibia could support

but little weight, and as the condyloid convexities of the astragaloid piece arc nearly equal, there would seem to bo

little need of additional condyloid face. Should however the fibula have descended to tins point, its course must

necessarily have been alongside the ascending process of the astragalus, but not in contact with it. There is no trace

of such contact, as the process presents externally an obliquely rounded surface, ending in an angular margin with

a posterior flattened face.

Two other examples only of this structure arc known in the vertebrata, one of which I find mentioned in Ouvier

Osscincns Fossiles, X, p. 204, Tab. 249, lis- 34-5. This author studied the distal extremity of a, tibia, with applied

condyloid astragalus, from llonlleur, which he was not able to assign to any known species or genus, but, which he,

with usual sagacity, includes in the chapter devoted to Megalosaurus. lie however regarded the face of the tibia

receiving the condyloid bearing bone, as the inner, instead of the anterior, stating that, the tibia, is laterally instead

of anteroposterior^ compressed, so anomalous is this structure among vertebrates, lie regarded the bone as the

astragalus, and did not perceive any connect ion between its anterior ascending apophysis and a fibula, partly because

a Qbula with distinct distal articulation was received with the same bones.

Gegenbaur's demonstration of the nature of the ankle,joint among birds and reptiles at once, makes the nature

of the present case clear.*

This tibio-tarsal bone possesses an articular facet on its exterior extremity, probably for conjunction with a

caleaneum which supported a, small second row tarsal and perhaps rudimental metatarsal and phalange. Its plane is

transverse and does not cover the whole extremity, the anterior margin and a knob on the anteroposterior part of

the extremity projecting bey lit. Exterior to the middle of the upper margin of this piece and at the internal

base of the ascending apophysis, it is perforate, as is the cavity above the condyles of the humerus in the higher apes,

and may have, received a similar coronoid process of a sea.phoides.

As compared with the species examined by Cuvicr, this astragalus has a less elevated form; in Cuvicr' s specimen

the ascending apophysis was flatter, broader, and directed toward the calcaneal facet instead of from it; it lacked

the submedian perforation. Its tibial face appears to have been rounded, not angulate. The tibia presented an

ascending ridge, to the face of which the ascending apophysis was applied; in the Laelaps aquilunguis I, here; is

no ridge, the apophyses reposing in a slight concavity. This apophysis, like the slender portion of the fibula, is

composed of dense bone.

Cuvicr describes at the same time a bone, of which he says "il ue serait pas impossible que 1'os (fig. ">')> fut la

tele superieur du pcrone du pied que je viens de dec.nre." This piece has a shaft compressed at, right angles to the

direction of its head, a form so unlike the fibube of known Dinosauria, including Megalosaurus and Laelaps, as to

render such a relation to the before-mentioned tibia,, very doubtful. It is probablya metatarsus.

The second example of the clasping astragalus with anteriorly directed condyle is the Poociloplcurum of Des-

longchamps. lien; the angle between tibia, and metatarsus has been even greater than in Laelaps. The ascending

anterior ala is broader than in Laelaps, and appears to be complete and not continuous above with the fibula.

That it is in contact with the fibula, be states thus: "its infernal face is applied to the tibia, while its external was

without doubt covered in part by the inferior extremity of the fibula." This, with identity of form, between the

extremities of the fibula, and of the aseending process of the astragalus, in Laelaps, renders if probable that 1,1m rela-

tion is similar in the latter. I may add that, I suspect that Deslongchamps like others has reversed the relations of

the extremities of the fibula. If both the extremities figured by this author belong to if, if is much less attenuated

than in Laelaps.

The tibiae figure by Ouvier and Deslongchamps appear to belong to different, species, 'they differ in many

respects as figured. The former has a more contracted shaft than the other
;

its extremity is less oblique
; the infe-

rior plate of the astragalus thicker and less produced ; the anterior plate in every way smaller. The species should

bo called Poecilopleurum gallicum. {Laelaps gallieui m. Pro. Ac. N. Sci., Phil., 1887, 235.)

• See <;<'!< ii !j.i:ir, CarjnM and Tarsus; tarsus of Chick ninth day, Tab.
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The direction of the condyle in these genera indicates the articulation of the distal tarsal and metatarsal elements

to have been at a considerable angle with the shank of the leg, and that the direction of the whole foot was oblique

as in the birds. As the type is in respect to this articulation between that of Iguanodon and that of Compsognathus,

we may probably attribute to it a length of metatarsus intermediate between those possessed by these two, a proposi-

tion confirmed by the metatarsals of an allied species, L. macropus m, preserved in the Museum of Rutger's College,

New Brunswick, and described by Leidy. These are double the length of the slender phalanges and near one-hall'

that of the tibia, slender and pneumatic.

Among the remaining Dinosauria the two rows of tarsals are distinct and oomposed of several elements ;
one of

the proximal scries articulating with the largely developed fibula as in the Sauria proper. For this I have proposed

the name Orthopoda as (be tarsal and metatarsal elements do not seem to have been oapable of the same degree of

Jlexuro on each other as in the Gkraiopoda and Bymphypoda.

Phalanges,—No. 1. An ungual phalange of remarkable size and destructive use. The depth at the proximal

articulation is about the same as in Megalosaurus bucklandii (two inches without inferior tuberosity), but the

length is considerably greater. Form everywhere compressed, especially at tip; rounded above. Kelowthe articu-

lating surfaces is the point of insertion of a, large flexor tendon, a, flattened subglobular process, separated by a groove

except in front. The groove extends on each side distally on the middle, to the tip. The general form is not unlike

that of a rapacious bird, but it is more compressed.

Length on convexity,

Chord from articulatory surface,

Inches.

Surface slightly striated at the base on one side.

No. 2. Penultimate. Proximally higher than broad, distally broader than high ; two elevated articular surfaces

proximally, distal condyles separated by a, deep groove and much prolonged inferiority ; a fossa on each side eccentric

to the condyle. Superior outline straight, inferior descending behind.

No. 3. Also penultimate, is flatter and more parallelogrammic in section than the last.

No. 4. Antepenult? more; cylindrical, condyles broken.

Length, No. 3,

Proximal elevation,

" breadth below,

Breadth shank below,

Distal width,

" " of condyles below,

No. !?, proximal breadth below,

Breadth shank below,

Terminal and inferior breadth distal condyles.

No. 4, length,

Inches.

4.75

1.75

1.75

1.25

1.25

1.75

2.125

1.50

1.875

G.

Another phalange of a, much larger individual pertaining perhaps to Laelaps, which was accompanied by a plate-

like bone, is thus described in the Proceedings Academy Natural Sciences, 18(50, p. (i

:

"Dr. Leidy directed the attention of the members to the specimen of a large phalanx of an extinct reptile, pre-

sented this evening by Dr. W. Spillman of Columbus, Miss. It was derived from the cretaceous formation in the

vicinity of the latter place, and is remarkably well preserved. It is a first phalanx, and in general form resembles

the corresponding phalanges of the Alligator, but is proportionately more robust. The proximal articular surface is

moderately concave, somewhat uneven
;
and in outline is tianserve oval with the lower side Hat ; the distal extremity

is provided with a trochlear articular surface and deep pits literally for ligamentous attachment. The animal to

which the bone belonged is unknown; it may be conjectured to have appertained to the fore foot of lladrosaurus.

The measurements are as follows :
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n. Lin,

5 8

6

2 11

2 5

2 5*

1 G"

Length in the axis,

" laterally "

Transverse diameter of proximal end,

Vertical !' " "

Transverse diameter of distal end inferiorly,

Vertical diameter at middle of trochlea,

The phalanges and tibia figured by Leidy in Cretaceous Reptiles, tab. xvii., 8-11, differ from those from Barnes-

boro, and, I suspect, belong to another species. Indeed these portions are so uncharacteristic in Reptiles that they

cannot be certainly assigned to the genus Laelaps.

Whole Hind Limb.—The femur and tibia together measure 05.50 inches. A method of estimating the

length of the metatarsus is by comparison with that of Hylaeosaurus, as described by Prof. Owen. The distal

extremity of the inner metatarsus in L. macropus (fig. 13) is much like the same in Hylaeosaurus, while the proximal

of the outer is like that of Megalosaurus as figured by Owen, so that I estimate their length together to have been ten

inches. The transverse extent of the tibia in the same species is four inches. The latter measurement in L. aqnil-
i

unquis being seven inches, it gives as the whole length of the metatarsus eighteen inches.

The length of the tarsal region may have been five inches.

The longest digit most probably embraced as in the crocodile, four phalanges. None of the eight phalanges of

the genus which have been preserved arc of shortened form like the penultimates in the Palaptoryx etc., but though

from different portions of the toes are all well represented by those of the crocodile. I am disposed therefore to be-

lieve that the toes were long, and to attribute to the longest a length of twenty-one inches, measuring the chord of

the ungual phalange.

These measurements give for the total length of the extended hind limb, ton inches more than eight feet. This

is probably greater in comparison with the total length than in Iladrosaurus, where the elements beyond the tibia

are comparatively short. The length of the hind limb in Iladrosaurus foulkii was probably a little over nine feel,.

Pubes.— Each pubis has a gentle sigmoid flexure and a subti-igonal section. They are flattened at the inner

extremity, and dilated, with a margin at right angles to the shaft ; the whole of this extremity is not preserved. It

is hollow, while the shaft is dense and heavy. Length 18.5 inches. I am disposed In regard these slender bones as

pubes also, because they are homologous with similar bones in Iladrosaurus, whose isehia we are probably in posses-

sion of, which are quite different. Moreover the pubes of Iladrosaurus would not support the animal's weight as

isehia, nor would they permit any lateral motion of the caudal column. The tail of Laelaps probably possessed such

a motion, and if the ilium be similar to that assigned to Megalosaurus by Huxley, the long palies if placed in the

position of isehia would interfere with such motion.

The elongate isehia of Stenopelix are not dissimilar to those of Laelaps, but in the more nearly allied Compsogna-

thus the pubes are the more elongate.

? Ilium.—Huxley's statement that the so-called coracoid of Megalosaurus is the ilium, loads us to anticipate a

similar form for that of Laelaps. In Megalosaurus it is a semidiscoid plate, the superior margin forming an arc, the

inferior furnishing the acetabular and articular surfaces. It has not the elongation of that of the Orfhopoda, hut is

thinner and lighter.

? Sternum.—Very broad, thin, plate like bones have been on three occasions found with Goniopod Dinosauria.

One of these was found with the New Jersey, the other with the Mississippi Laelaps. The Mississippi specimen is

18.6 inches long, and presents a, thickened margin with convex outline on one side, and thins away to a thin edge at

a width of 4 in. 5 lin. One side of this plate is convex, the other concave, and the ossification radiates from the mid-

dle of the thickened margin in every direction. There are no traces of contact with diapophyscs of a, sacrum. The

New Jersey specimen, found with the other remains of Laelaps aquihmquis, is merely a piece broken from the thick-

ened margin of a similar, though smaller bone measuring some 4.5 in length and 1.75 in width.

The form of these pieces reminds one of the thiii concave anterior expansion of the ilium in gallinaceous and

other birds, or if sternal, of the xiphisternal element.
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External Form and Posture of Laelapx.—The short fore limbs of this genus suggest

at once the habit of using the hind limbs chiefly, yet this disproportion is no sufficient

reason therefor, and is seen to exist in the tailless Batrachia, where no such position is

assumed. It exists to a less degree among the modern lizards, whose position we well

know to be always horizontal.

Laelaps bad, however, no doubt an ereet position for the following reason: The head

and neck of the femur are at right angles to the direction of motion on the condyles, or in

the same plane as the transverse direction of the condyles. This indicates that the femur

has been flexed, and extended in a plane parallel with that of the vertebral column. The

relations of articulation are those of birds and different from those of reptiles, where the

directions of the proximal and distal condyles of the femur are oblique to each other, and

the proximal, of vertically elongate form, thus allowing the femur to be obliquely directed

as regards the axis of the body, so that in a, prone position it rested on the ground

equally clear of the body and the "Hexed tibia..

The resemblance of the tibia, with its high crest and embracing astragalus, as well as

the slender fibula,, to those of the birds, confirms this position; so do types of the iliac

and sacral structures. The same is suggested by the great bird-like reptile tracks found

in many places.

How must a reptilian form with, elongate vertebral column and heavy tooth-bearing

cranium have stood erect! The elongate form of the femur, as compared with the tibia,

is only seen in man, who walks erect ; in the birds and kangaroos the lemur is very much

shorter than the tibia,; besides these, no other vertebrates walk on the hind limbs,

entirely or in part. The lizards, which are prone, present the long femur exceeding or

equalling the tibia.

The bird-like reptile did not, however, exhibit the slight flexure between femur and

tibia, presented by man. The acetabulum in the; known Dinosauria is not or but weakly

completed below, or what would be in man anteriorly, indicating that the weight of the

body was supported by a, femur placed at a strong angle with the longitudinal axis of the

ilium; otherwise the head of the femur would be most readily displaced. I£ therefore,

the ilium were more or less erect, the lemur was directed forwards; if horizontal, the

femur must have projected downwards. I have shown, however, that the position and

therefore! the ilium was oblique or erect; therefore the lemur was directed very much

forwards.*

* The remarks of Prof. Owon on tins relation in Megalosaurus arc so pertinent, that they are introduced here :

" The hackward position and production of the corresponding articular prominences or condyles in both femur

and tibia indicate that these hones were joined together at an angle, probably a, right one when in their intermediate

state, between flexion and extension ; and that the motion of the tibia, could not have taken place to the extent

required to bring the two bones to the same line."

AMERI. PHILOSO. SOO.—VOn. XIV. 28
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There arc, however, other reasons for believing that the femur was directed forwards,

and somewhat upwards from the ilium. One is, that the centre of gravity of an elongate

reptilian dorsal and sternal region must have been further forwards than in the short-

bodied bird, and therefore the knee must have been further forward, in order to bring the

support, i. e., the tibia, etc., beneath it. Another is, that the articulation of the tarso-

metatarsal bones with the tibia is excessively oblique, requiring that one or both sections

of the limb should be very oblique to the vertical line. As the tarso-metatarsal elements

support the weight immediately on the ground, and as it is obvious that the leverage

moving the great weight of the body on its support must have been the gastrocnemius

and soleus muscles extending the tibia on the metatarsal segment as tin; fixed point ; and

as there is no indication of correspondingly powerful muscles to flex the metatarsals on.

the phalanges; it is obvious that the latter has been the more vertical, and the former the

more oblique segment. And if the tibial segment has been oblique, for reasons just

given, the femur must have been oblique also.*

The length of the femur has had relation to another peculiarity as well, as follows:

In an animal designed to walk erect, it is necessary that the centre of gravity should

be transferred as fir posteriorly as is consistent with the. type. In Laelaps and other l)i-

nosauriawe have very elongate pubic and iliac bones, and as I have before described, these

appear to have been designed to enclose and support an abdominal mass, in a position

beneath the sacrum, and posterior to the position observed in quadrupedal mammals and

reptiles. We would thus have a prominent keeled belly between the; femora, supported

by elongate curved ischia behind, and slender pubes directed downwards in front. In

Poecilopleurum the space between the latter and the sternum was occupied by abdominal

ribs. The length of femur places the arc through which the knee moves beyond this pro-

jection.

The confluence of a greater number of vertebra; to form a sacrum seen in this order

and in the birds, would seem to have a direct relation to the. support of the above men-

tioned greater weight by it, than in horizontal vertebrata, where the weight is distributed

throughout the length of the vertebral column.

The shifting of the neural arches backwards, seen in the same orders, pointed out by

Owen, would have a mechanical relation to tin; same necessity; i. <•;., their partial transfer

over the intervertebral spaces naturally tending to strengthen the union of the sacral ele-

ments.

The foot need not however have been placed precisely beneath the centre of gravity of

* Probably in a squatting posture the animal rested on the entire sole as far as the heel, though not under

ordinary circumstances ; as I have suggested in Amcr. Naturalist, I., 28, Myeteria and other wading birds assume a

similar position at times.
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the body, as the animal was famished with a tail of greater or loss weight. This member

bears however little proportion to the great size of those seen in Iguanodon, Hadrosaurus,

etc., but exhibits a commencement of the reduction which is so striking among the birds.

The proportions of the metatarsus are only to be ascertained by an examination of those

of allied species, as L. macropus and Megalosaurus bucklandii. As all the other bones

are more slender than those of the latter, so were no doubt these bones longer in propor-

tion to their breadth. 1 have estimated it above, as equal to a little over half the tibia.

The digits in the genus Laelaps have not in all probability, been more than three.

The less bird-like forms of Hylaeosaurus and iguanodon, have had according to Owen, but

three metatarsals, and it is not according to the rule of successional relation, that there

should be any repetition of a reptilian character, in a point of prime importance in mea-

suring the steps of succession between reptiles and birds. Laelaps and probably Megalo-

saurus, also, had but three digits directed anteriorly, and a fourth rndimental.

It is true that Deslongchamps ascribes five digits to Poecilopleurum after a careful

study o I' abundant material. He was however much more impressed with the crocodilian

affinities of that reptile than with any other, and did not recognize tin 1 avine in the astra-

galus. It seems to me quite possible that one of his toes can be dispensed with, for exam-

ple the second, of which but one phalange is said to remain. If we ascribe the fractured

extremity of tin; bone; regarded (Tab. VIII.,]). (>,) as the first phalange of the fourth digit,

to the metatarsal of the same, the phalange referred to the second may find another place.

The fifth digit also rests on the evidence of one phalange only. Though the reasoning of

Deslongchamps in referring these pieces is good, it seems to me that renewed study might

result in ascribing to his genus, three toes anteriorly and one- appendicular, his first.

The predominance of reptilian characters in the Dinosauria as indicated by the struc-

ture of the vertebrae, and other points, renders it probable that tin- vertebral column did

not present that remarkable flexure where the cervical and dorsal series are joined, which

is seen in the birds, but rather that they were more or less continuous, and formed a, con-

tinuum from the sacrum to the nape. The cervicals may have been somewhat elongated

as in some birds, yet this is not probable in view of the necessary balance to be preserved,

which would not adroit of much projection of the cranium anteriorly. The cervicals of

Hadrosaurus are not so long as in the modern Varani; in Iguanodon they are similar, while

their rather oblique articular faces indicate the elevation of that region, and of the position

of the cranium. In the case of these animals, there is not the same necessity for a long

neck as in flu; birds, lor even in Laelaps and. other genera, which probably never used the

fore limbs in progression, they furnished a, support to the body when the head was em-

ployed in taking food, etc., in the ground.

The caudal region affects tin 1 general proportions of a vertebrated animal materially.
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In Laelaps it is shorter than in any known Dinosaur, measuring less than the hind limh

by a foot. It was cylindrical, slender towards the tip, and in fact not unlike that of a dog,

and probably capable; of motion similar to the latter. When the Laelaps stood erect, the

tail would trail its extremity on the ground, but could furnish little support.

Comparison with oilier Dinosauria.—The species with which detailed comparison can

be made, are the Foecilopleurum bucklandii DeslongchampS, and Megalosaurus bucklandii

Mantell. All three were of nearly similar size. The Poecilopleurum is better known

than the Megalosaurus, and furnishes many similar parts. Thus the humeri possess the

the same disproportionately small size, the extremity of the tibia, is similarly expanded and

flattened, and is similarly embraced by the astragalus. There are, however, abundant

specific differences in all the bones described by Deslongchamps. In the same manner

the Laelaps aquilunguis presents abundant specific difference from the Megalosaurus buck-

landii. The slender, curved lemur (lifters from the massive; straight one of the hitter ; the

tibia is more slender, and more flattened distally; its extremity is wedge-shaped, not

rhombic as in European species. The claws of the Megalosaurus are relatively shorter

and less curved.

The generic relations with these two types must be understood. Laelaps is obviously

distinct from Paecilopleurum in the structure of its feet. In the former the phalanges are

slender, in the latter massive, and mostly broad. The claws are more different ; in the

former compressed and hooked; as broad as deep in tin; latter, and but little curved.

They are prehensile in the former, in the latter not at all, or adapted only for defense;

they present a very small point of insertion, compared with the large knob of the former;

they also exhibit a deep groove on the side, which is weak in 'Laelaps. The difference

in this respect is about that between a, raptorial and rasorial bird.

As compared with Megalosaurus, Laelaps probably had very short fore limbs. I have

pointed out the difference in the femur, which is perhaps no more than specific, though

this cannot be positively asserted. Tin; difference in tin; form of the extremity of the

tibia I suspect also to indicate more; than specific difference. The bone supposed by

Owen (Palacontographioal Society) to be scapula furnishes means of estimating the size of

the humerus. The glenoid cavity is some six inches in diameter, indicating a humerus

of four times the size of that of Laelaps at least. But this bone is more; likely to be an

ischium than scapula. The claws also of Megalosaurus are intermediate between those of

Laelaps and Poecilopleurum, being less compressed and hooked than in the first.

Mze.—In estimating the length of this reptile we have the lengths of the limbs and

tail, and proportions of parts of the jaws to rely on. There is some reason to believe that

the lengths of the; hind leg and the tail we're similar. In erect animals, as the; Kangaroos

and Ostrich, the; length of the vertebral column anterior to the; sacrum about equals the
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length of the hind limb. In the present form the limb is increased by the greater length

of the femur than in either, but is shorter than that of the bird by the abbreviation of the

metatarsals. The proportions would (hen remain about the same as in the bird were it

not that a larger head has evidently been borne upon the cervical vertebra than in that

class, and more as in the Kangaroo. It appears, then, that, the increased length of the

femur in Laelaps may be added to the proportions of the Kangaroo, thus giving a nearer

equality between the lengths of the hind limb and the body and head together. The

length would then be eighteen feet, divided as follows:

Ft.

8Tail,

Body and neck,

Head,

6

2

In.

10

17 ft. 4 in.

This is probably the size of the Barnesboro individual, which is in all probability

young, as the sacral vertebra' are entirely ununited. The phalange from Mississippi,

above described, is very much larger than any of the former, and may have belonged to an

adult animal. In any case it indicates a gigantic reptile of twenty-three feet or more in

length.

The lemur of the young individual is as long as that described by Owen (Palaeonto-

graphica) as belonging to Mogalosaurus. As that genus was probably more bulky an-

teriorly than Laelaps, its length as compared with the dimensions of the hind limb is

greater. If however it approached Laelaps in proportions as is probable, the length of

thirty feet assigned to it, appears too great. In fact it can hardly have been larger than

the Mississippi, or adult Laelaps a quid unguis.

Thus the original estimate of the lengths of these carnivorous Dinosaurs is still further

reduced. Owen accomplished part of this by estimating on the mammalian, and rejecting

the reptilian type; the introduction of the avine element places the proportion at about

the proper point in respect to the Goniopoda at least,

The elevation of the head of Laelaps would no doubt depend more upon the pleasure

of the animal, than in a more quadrupedal form. Nine feet above the ground is a, proba-

ble estimate for the young one, and twelve for the adult.

Movements.—The mind will picture to itself the actions and habits of such strange mon-

sters as the Dinosauria, and in respect to some of the genera there is considerable basis for

speculation.

That monsters walking on two posterior limbs have inhabited the earth has heen

AME1U. PIIILOSO. SOC. VOL. XIV.^29
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familiar to all since tin- publication by Hitchcock and Dearie of the histories of the great

foot tracks of the Triassic Hod Sandstone of the Connecticut Valley. Such tracks have

been discovered by John Smock in the same formation in New Jersey, and by Dr. Chas.

Hitchcock in Pennsylvania. Prof. Hitchcock ascribed the tracks described by him to

birds. Prof Agassiz* expresses the belief that they were made by vertebrates combining

characters of existing classes, perhaps of Reptiles and Mammals, rather than by birds.

Now a, carnivorous Dinosaur probably allied to Laelaps, as proven by a portion of the jaw

with teeth, in the Academy's Museum, the Bathygnathus borealis of Leidy, has left its re-

mains in the red sandstone of Prince Edward's Island, of the same age, and we safely con-

clude that some of the large clawed biped tracks of I [itchcock resemble those of that animal.

Dr. Leidy has suspected that this would prove to be the case, as he asksf " was this

animal probably not one of the bipeds which made the so-called tracks in the sandstone

of the Connecticut Valley"?" This inquiry was after an examination of the form of Laelaps,

answered in the affirmative. I have ascribed these tracks to Reptiles allied to Laelaps,J

and Huxley believes also that they were made by Dinosauria.§

The creatures which strode along the flats of the Triassic estuary have been various in

species and genera, as pointed out by Hitchcock. Some were purely biped; some occa-

sionally supported themselves on a pair of reduced fore limbs. There are impressions

where these creatures have squatted on their haunches. One can well imagine the singu-

lar effect which these huge gregarious reptiles would produce standing motionless, or

marching or wading slowly along the water's edge, ready for a plunge at passing fishes or

swimming reptiles. Hut in the active pursuit of terrestrial prey did such an animal as the

Laelaps run like the Ostrich, or leap like the Kangaroo. So far as the triassic tracks go,

there is little evidence of leapers, chiefly runners, fell upon an exhausted quarry. Or

were they only carrion eaters, tearing and devouring the dead of age and disease % Probably

some were such, but the prehensile claws of Laelaps a,re like instruments for holding

living prey.

Laelaps has a long femur ; those great leapers the Kangaroos have a short one; the

cursorial birds, however, have a similarly short femur, but they do not leap. So this form

is not conclusive. The modern Iguanas have a long femur, and they all progress by their

simultaneous motion; they only leap; but man with his long femur runs only. The

question, then, does not depend on the form of the femur.

I have suggested, on a former occasion, that Laelaps took enormous leaps, and struck

its prey with its hind limbs. I say, in describing it, " the small size of the fore limbs

* Contrib. Nat. Hist. U. 8., 1857, Vol. I. f Jour. Ac. Nat, Sciences, 1854, 323.

X American Naturalist, 1S07, 27. Hays' Medical News and Reporter, 1808.

§ Proceedings Royal Society, Loudon, 1808. Natural Science Review, 1808.
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must have rendered them far less efficient as weapons than the hind feet, in an attack on

such a creature as Eadrosaurus ; hence perhaps the latter were preferred in inflicting fetal

wounds. The ornithic type of sacrum elucidated by Prof. Owen, suggests a resemblance

in the use of the limb."

There were but few animals then living which could afford long pursuit on land, so

far as known, excepting among the Dinosauria of that day. The Laelaps had to contend

with hard-shelled turtles or armored crocodiles, or the swift sea-saurians. These it must

capture by sudden movements, as it is not likely that its grasping Iocs furnished much

natatory power.

The lightness and hollowncss of the bones of the Laelaps arrest the attention. This

is especially true of the long hones of the hind limbs; those of the fore limbs have a. less

considerable medullary cavity. In this respect they are quite similar to those of Coelo-

saurus Leidy, of which its describer remarks that " the medullary cavity of the tibia, is

Large, and the walls thin, and dense," "being intermediate in this respect between the

characters of the Mammals and Birds."

The mutual flexure, as well as the lightness and strength of the great femur and tibia

are altogether appropriate to great powers of leaping. The feet must have been elongate,

whatever the form of the tarsi; the phalanges, or toe bones were slender, nearly as

much so relatively as those of an eagle, while; the great claws in which they terminated

were relatively larger and more compressed than in the birds of prey. There was no

provision for the retractibility observed in the great carnivorous mammalia, hut the size

of the inferior basal tuberosity indicates the insertion of a great tendon of a powerful

flexor muscle. The slight grooves at the base, and deeper one on each side of the pha-

lauge, indicate the usual horny sheath, which, prolonging the point of the claw, would

give it a total length of ten inches.

The tail was moderately long, rounded and strong, and not so much a support as capa-

ble of striking a, blow and of throwing an enemy within reach of the kick or grab of the

terrible hind leg.

The fore limbs must indeed have- been of very little use, and it is very difficult to

imagine an animal both running and seizing the prey it overtakes, with the hind limb. If

it were not a carrion feeder it must have Leaped. We are informed by Hoohstetter* that

the Apteryx leaps with.the utmost ease over objects two and three feet in height, that is,

higher than its head. Huxley suggests that the Compsognathus "hopped" along on its

hind limbs. The bulk of Laelaps is no objection to its leaping, for the giant extinct kanga-

roos, Macropus atlas and titan, found in the postpHocene caves of Australia, did not fall far

short of these reptiles, in this respect. We may add that Laelaps had smaller allies, as

* New Zealand Amer. Trans., 181.
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L. macropus one-half, and Coelosaurus antiquus one fourth or fifth the size, whose remains

so far as they go indicate an identity of habit. Deslongchamps says of Poecilopleurum

bucklandii that it "could project itself with prodigious force, as a, spring which unbends

itself; but this could not have been on a solid surface, since the fore limbs are too weak

to resist the shock of the fall of such a heavy body." He supposed it to be marine in its

habits, accustomed to battling a, stormy sea. However his objection to leaping on land is

obviated by our hypothesis of its erect attitude, and its exclusive use of the hinder limbs,

the weight always falling on the latter.

The disproportion between the fore and hind limbs of the Tguanodon, together with

the compressed form of the tail suggested to Prof. Owen an aquatic habit, a relation of

proportions of limbs to habit seen in the tailless Batrachia. The discovery of the massive

short-toed foot of tin; Iguanodon subsequently, has lent little countenance to the supposi-

tion of its entire adaptation to aquatic life. Dr. Lcidy has regarded the still greater dis-

proportion in the case of the Hadrosaurus as an index of a habit like that of the Kanga-

roos (Macropus, etc.), and that that mostcr rested in an oblique position on the hind limbs

and tail, and reached upwards with its muzzle and short lore limbs to the foilage on which

it fed. He seems also to have regarded it as aquatic as lie adds, "on the shores of the

ocean in which it lived." These genera could not have been aquatic in any great degree,

as the form of the toes was too stout, and they could have been too little separated to

allow of a natatory web.

The bulk of the species, as compared with that of Hadrosaurus, illustrates again the

law observed in the relation between Felis and Bos, and the other raptorial and herbivor-

ous Dinosauria.

In the same chocolate greensand bed the workmen found a femur of Hadrosaurus

foulkii, smaller than that described by Dr. Leidy; also portions of Mosasaurus dekayi.

Either on the chocolate or in the green stratum above it, remains of Bottosaurus harlani,

Ilyposaurus rogersi Owen, and Holops gavials of perhaps four species, with Cimoliasaurus

magnus Leidy, were found.

The only molluscs which occurred with the remains of Laclaps were Baculites ovatus

and Cucullaea vulgaris. Ten feet above is a stratum of Ostrca vesicularis and Terebratula

harlani.

>

Synonymy.—The only doubt as "to tho proper name of this genus, has arisen with reference to the description

of the genus Dinodon by Leidy. I have cleared this matter up in Silliman's Journal, 1808, p. 415, as follows :

Tn the Transactions of the American Philosophical Society, xi. p. 148, Dr. Leidy describes a, large, carnivorous

reptile allied to Megalosaurus, under the name of Dinodon Jiorridun. lie assigns to it, with some expression of

doubt, teeth of two distinct forms, viz : some having a lenticular transverse section, with cremation on the two

margins in part, and others having a lenticular section truncate to a greater or less degree, in place of one of its

angles, and therefore eremite on three edges in part.
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II' Dr. Leidy had left the matter undecided as to which of these he regarded as the type of the semis Dinodon,

the almost universal practice of naturalists would refer the name to that form which should not be first thereafter

discovered to be distinct, and named.

i have been of the opinion that the two forms of teeth included by Leidy under the head of Dinodon really belong

to distinct animals, and Leidy is also of that opinion. Tn 1866, in describing the genus Laelaps (Proc. Acad., p. 279),

I said, " The genus Laelaps belongs to the family Dinodontidae which is characterized, * * by its compressed,

sabre-shaped teeth. It, differs * * from Dinodon in that teeth of the latter have two posterior serrate edges

separated by a posterior plane." This, then, according to the usage of naturalists establishes the name Dinodon for

the trunoate teeth and Laelaps for the two-edged.

Dr. Leidy however in an essay published in Proo. Academy Nat. Sci., 1868, p. 198, in expressing Ids belief in the

distinctness of the two genera, states that " teeth of like shape " (i. e*. like Megalosaurus) referred by me to Dinodon

alone, belong to this genus, and names the species represented by the truncate teeth, or the true Dinodon horridus,

Aublysodon mirandus. lie then goes on to say, "Future discovery may prove Laelaps and Dinodon identical," and

on p. 199 * * "An enemy which may perhaps on nearer comparison of corresponding parts prove to be

another speoies of the same genus until now supposed to be different, under the names of Dinodon and Laelaps."

It is thus sufficiently obvious that the proposition is to refer Laelaps as a synonyrne of Dinodon. It appears to me,

on the other hand, that this is contrary to the rules of nomenclature, and the principles which lie at their root,, and

that the name Aublysodon is a, synonyrne of Dinodon.

This ishowever on the supposition that Leidy bad left the question open or uncertain, as to which of the two

forms of teeth was characteristic of his genus Dinodon. I think however he has not left it undecided, and 1 am

supported in this by the opinion of Von Meyer.

The teeth of Laelaps both from New Jersey and Nebraska do not, differ from those of Megalosaurus, while those

ofDinod lo. itwasnottobe supposed that Dinodon was established on teeth of the former character, as the

practice of describing species and genera, without a basis of distinctive characters is an unusual and bad one, and

ought not to be tolerated in natural science.

In describing Dinodon, Leidy says the Laelaps-like teeth resemble those of Megalosaurus, and in his reoent

article in the Proo. Academy (p. 198), that they are "identical in character with those of Megalosaurus."

lie moreover specifies that the truncate teeth of Dinodon are really those that characterize it, in the following

words: "as the entire; dent, it, ion of Megalosaurus has not yet been ascertained, it may turn out to be the case that in

other parts of the jaws than those known, it, possesses teeth like the ones above deseribed as peculiar. Should on

future discovery such a condition of things be proved to exist, Dinodon would then cease to be anything more than a

second species of Megalosaurus." The truncate teeth are, then the "peculiar" feature of Dinodon, and all that

prevents the species from being referred to Megalosaurus.

Von Meyer has understood this language as I have, and has believed that the tooth now ascribed by Leidy to

AuUysodon are really characteristic of Dinodon. He says (Palreontographica, vii, p. 267) that some of the teeth

" indicate such peculiarity, that Leidy, who has made the investigation, thought it necessary to characterize the

animal as distinct, from Megalosaurus, under the name of Dinodon horri d u s .

If is therefore evident that the Laelaps-like teeth described under Dinodon, are really those that require a new
name, if any. I will not give them a name however, since there is no evidence that they differ from either Megalo-

saurus or Laelaps, though of course the probability is, that they belong to a species of I lie latter genus.

Although Aublysodon would thus be a synonyrne of Dinodon, it is not an altogether useless name, since the

latter was given years ago to a genus of serpents by Dumerll and Iiihron, and may therefore be suppressed.

The classification and characters here employed in treating of the Dinosauria, were embraced in the original

essay included in the present one, which was read, and the contents communicated verbally, before the Academy of

Natural Sciences in the spring of 1867.

This point is alluded to partly because the portion of the original essay on the Dinosauria has been in part

anticipated by the publication of a lecture by Prof. T. IT. Huxley before the Royal Society of Great, Britain, bearing

dale February 7, L868. The tenor and result, of the studies of Prof. Huxley were the same that followed my own, and

the details of his reasoning arc thus published prior to mine. The position of the ischia and pubes in the Dinosauria,

AMERF. PHILOSO. 800 VOL. XIV. 30
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1 had already believed to be as herein explained, and as stated by Prof. Huxley, though I had not boon able, as ho

has, to place the elements called by Owen clavicles in the position of Lschia, but rather of pubes. Prof. Huxley's

determination of the ilium of Megalosaurus, a point of the greatest importance, was new to me, and I have added

this and other allusions to his address. Other than these 1 have added nothing to the history oi Laelaps since its

original preparation beyond a few points in the restoration which grow only out of my original observations.*

It is not however a, matter of surprise, that with the increased number of students at the present time, the same

subject should be under cotomporary investigation, and the same results be brought, out at the same time.

LAELAPS MACROPUS, Cope.

CodoMurua anti'/um, Part, Leidy Oetaceous reptiles, p. t 10 (Fragments of tibia, metatarsal bone and phalanges

from Monmouth county, X. J.) also p. 101. Lailaps aquilunguis, part, Cope, Proc. A. N. Sci., Phil., 1866, 279.

The remains on which this species is based have, been described by Leidy 1. c. without distinct determination.

That, it, is distinct from the animal called by him Coelosaurus antiquus is very probable from the great difference in

size (it is double the latter in most, measurements), and from the greater expansion of the distal end of the tibia.

Width head to tibia, 3 in. to 4in.; in Coelosaurus antiquus 25 lin. to 31. lin. However, until some additional portions

of Coelosaurus are discovered, its character will remain unknown, and I prefer to associate the present with Laa-

Iaps until this is the case. The event may be that it pertains to neither genus.

It differs from Laelaps aquilunguis in its much smaller size (if adult) and In the relatively larger size of its

phalanges, and consequently larger feet. Compare the transverse width of the distal end of the tibia and length of

a penultimate phalange in each.

Tibia. Phalange. P. e.

Laelaps aquilunguis, 7 in. 4.75 ,67

Laelaps maeropus, 4 in. 3.5 — .87

The proximal phalanges differ also in their greater depth proximally, and in that their

inferior tubercle is expanded throughout the whole width of that extremity. The head

of the tibia hears on its exterior outline a tuberosity not seen in L. aquilunguis (a in the

outline, fig. 31).

Fig. 31.

A fragment of metatarsal is described by Leidy,

and the distal extremity figured. It appears to have

been the external one, and its condyle is directed

slightly outwards. It is flattened on the inner

face, indicating close contact with its fellow. The

proximal portion of another appears to be the ex-

ternal of the other side. It is also flattened on the

inner face, by an oblique plane which looks up-

wards and inwards, and which narrows distal ly.

Proximally it widens as the face of a, transverse

dilatation of the extremity, which gives the artic-

ular end a V shape. See fig. 32a (nat. si /,<>). To

this is added a infero-superior view of the same

extremity one-half nat. size, and fig. 33, an extero-

postcrior, and fig. 34 an extero-antcrior view of the distal extremity of the other.

* Sec Hays' Medical Journal, I'hllaila., March, 1S68.
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Fig. 33.
Fifi. 33. Fig. 34.

Fig. 32a.

These indicate a more or less elongate metatarsal region and elevation of the heel

above the ground.

Upper cretaceous, upper green sand bed Monmouth Co., N. J.

COELOSATTRTTS, Leidy.

Another bird-like type of dinosaur, like Laelaps. The only species known is of .more

slender build and smaller size than the latter. The bollowness of its bones, etc., indicate

its powers as a runner or leaper. But few remains of the genus have been procured. It

is known only from one tibia. From this slight indication the degree of difference in

general structure is not readily attainable. The tibia, is in all its proportions more slen-

der, and presents a higher crest; its distal articular surface is more transverse to its longi-

tudinal axis. The species C. antiquus has been much smaller, and more lightly built ; the

tibia is about one-fifth tire size of that of];, aquilunguis.

COHLOSAURUS ANTIQUUS, Leidy.

Grot Rept. p. 119 (name) & 100. Tab. Ill, f. 1, 18C5.

Cretaceous green sand of New Jersey.

BATIIYGNATIIUS, Leidy.

BATHYGNATIIUS BOREALIS, Leidy.

Leidy, Journ. Ac. Nat. Sci., Pliila., 1854, p. 327, Tab. xxxiii.

Known only from a portion of mandibular ramus with teeth. Probably one of the

types whose tracks are preserved in the red sandstones of the Connecticut Valley.

Though placed among the Thecodonts by Owen, I greatly suspect that its true place is

here. Triassic red sandstone of Prince Edward's Island, New Brunswick.
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AUBLYSODON, Leidy.

Dinodon, Leidy (not of Dumuril & Bibron) Proc. Ac. N. Sci., Phila., 1857. Aublyiodon, Leidy, 1. c. 1808.

This genus differs in its dentition from Laelaps and Megalosaurus ; the teeth present

a, posterior plane whose margins are more or less denticulate, in place of the acute crenate

margin of the former. None of its bones are known.

ATTBLYSODON HORRIDUS.

A. mirandus, Leidy 1. c. 18<!8, 298. Dinodon horridus, Leidy, Trans. Amer. Philos. Soc, xi. 1800, p. 140, Tab.

Upper Jurassic Bad lands of the Judith River, Nebraska.

TROODON, Leidy.

f

TROODON FORMOSLTS, Leidy.

Trans. Amer. Phil. Soc, 1860, 117.

Upper Jurassic bad lands of Judith River, Nebraska. •

SYMPHYPODA.

hirst series of tarsal bones confluent with each other, and with the tibia.* Fibula

distally much reduced. Anterior part of ilium dilated, plate-like.

Genera Oxnithotarsus, Cope. Compsognathus ; Wagner Abhandl. Mathem. Nat.

Classe Miinchen Bd. IX.

The latter, says Gegenbaur, is the form among terrestrial Saurians nearest the birds,

as Archaeopteryx is the avine type nearest the Saurians. From the upper Jurassic slates

of Solenhofen. 1 add a few of its characters from Wagner.

Inner toe represented by a rudimental metatarsus. Whole foot a little Larger than

lemur; humerus one-half femur. Of the only known species, C. gracilis, Wagner gives

the following measurements: Length of head, 2" &'" (French) ; of vertical column to

opposite; acetabulum, 10"; of anterior extremity, 4" 7" ; of posterior, 9" 3'".

O UNIT 1 1 OTARSUS, Cope.

Dr. Samuel Lockwood of Keyport, Monmouth county, New Jersey, discovered in a

(day bank on th<; shore of Raritan Bay, a remarkable fragment of a, gigantic Dinosaur.

* As first pointed out by Prof. Gegenbaur, Beitr. z. Vergleich Anatomie Wirbelthiere ; CarpuaU. Tarsus. \m .

t The following genus and species may belong among the Qoniopoda. Leidy includes it among Ids cretaceous

Reptilia, but adds that it may be a fish.

DIPLOTOMODOK, Leidy.

Tomodon, Leidy, not of Dumfiril and Bibron. Proceedings A. N. Sci, Phila.., 1838, p.

Diplotomodoh KOBEiFiCTJs, Leidy, Cretaceous Reptiles, 102, Tab. Known from a single tooth.

Cretaceous green sand of New Jersey.
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This gentleman observing that the gradual advance of the tide, owing to the slow depres-

sion of the coast line, was undermining a long bank of the cretaceous clay, carefully

examined the debris, from time to time, and made the discovery of the fragment men-
tioned. No other portions rewarded his search, and as the bank has been gradually

carried away since, there is little probability of the remainder being found.

The specimen consists of the extremity of the tibia with anchylosed astragalus, with
part of the shaft and distal portion of the fibula adherent. From this the character of

the genus may be derived, as follows

:

Astragalus confluent with calcaneum, both together anchylosed to the tibia: articular

face directed downwards and a little forwards. Fibula slender, articulating with the first

tarsal hone. Medullary cavity of tibia small, occupied by a coarse cancellous tissue.

This genus confirms remarkably the propositions suggested by the remains of Laelaps,

as to the probable continuity of the tarsal and tibial elements in certain of this order, and
the relation of the fibula to the same. It proves that the latter bone has been reversed in

the descriptions of Iguanodon and I ladrosaurus.

The suture connecting tibia and astragalus is distinct, so that I suspect that the latter

is distinct from the; former during a. part at least of the early life of the animal. Thus
there is the usual "parallelism" between the adult Orthopod and young Sympbypod.
There is an obliquity of the- articular extremity to the axis of the tibia, indicating a

prominence of the external tuberosity.

The fibula is subtrilateral, the posterior face being obtusely angular and fitting a. slight

groove, as in I ladrosaurus. The extremity presents an obtuse condyle inwards and down-
wards, which is applied to a corresponding concavity of the superior projecting face of the

astragalo-calcaneum. The external angle is slightly prominent and angular.

The affinities of this genus are perhaps in some degree to 1 ladrosaurus ; certainly

nearer to it than to Laelaps. The inferior presentation of the ankle joint indicates short

metatarsals, so that the form was probably heavy footed.

ORNITHOTARSUS IMMANIS, Cope.

Proceed. Amer. Philos. Boi., 18(ii), p. 117,

The aooompanying cuts will give a, good idea of the proportions of this fragment. The extremity of the tibia,

exhibits the anterior longitudinal concavity common to all the types of the order, and which as in them, is occupied
by the ascending apophysis of the astragalus. The astragalo-calcaneum is a thin bone, and does not cover the

extremity of the tibia internally and posteriorly. It thins out posteriorly and leaves a strong groove to mark the
suture, apparently for Ligamentous insertion. The transverse plane of the articular face is nearly even ; and it is

little contracted medially, much less than in Laelaps aquilunguis.

As compared with Hadrosaurus foulkii, which it most resembles, the extremity of the tibia presents many
differences. First, the external face is much narrower, and more transverse, forming thus a, less open angle with the
posterior face. Second

;
the anterior concavity is less profound, giving the outline a more transverse direction.

AMERi. l'HTLOSO. SOC VOL. XIV. 31
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Tho inferior outline in Hadrosaurus is an irregular inequilateral triangle, in tins species an irregular parallelogram

with one oblique extremity.

Fig. 85.

Fig. 86.

Fig ,86a.

The measurements accompany the figures

as follows :

In. Lin

jength from a—b, 14

'• '• c—d, m
I i < i

6-f, 14

i i u
!/ -h 4

a a i—k, :i 7

i i i c

I—in, 5

a a n—o, 18 6

a a
f-p, 5 !)

J

These dimensions indicate one of the most colossal of the Dinosauria ;
and of which further information will lie

sought for with much interest. The length of Hie, hind limb could not have been less than thirteen feet.

From the clays immediately below the lower green sand bed, in Monmouth county, N. J.
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TRIASSIC DINOSAURIA.

CLEPSYSATJRTTS, Lea.

CLEPSYSAURUS PENNSYLVANICUS, Lea.

Journ. Ac. Nat. Science, Phila., II., 185, Tab. Emmons' N. Amcr. Geol. p. 07 (in part).

This species is a Dinosaurian, as demonstrated by an ischium which I found among the original specimens, and
which resembles in some degree that of Lselaps and Megadactylus. The genus appears to be closely allied to PalffiO-

saurus. It was probably a "bird-track" maker. The remains from North Carolina referred to it by Emmons, belong
in large part to a Belodont reptile.

Triassio Sandstones, Lehigh County, Pa.; Phcenixville, Pa. ; Triasslo Coal Measures, Chatham Co., N. Carolina.

MEGADACTYLUS, Hitchcock.

Supplement to the Tchnology of New England, p. 39, 1805.

This genus is indicated by remains in a more or loss fragmentary condition, from the

red sandstone rocks of the Valley of the Connecticut, from the neighborhood of Spring-

field, Massachusetts. They were found by William Smith, while engaged in superintend*

ing some excavations made at the armory, which required blasting.

The remains consist of four caudal, and one dorsal vertebra?, the greater part of the

left fore foot with distal portions of ulnar and radius; the greater part of the left femur,

proximal end of left tibia, greater part of left fibula, tarsus and hind foot, including a tar-

sal bone, perfect metatarsus, proximal end of a second metatarsus, parts of the distal end

of a third, and parts and impressions of lour phalanges. Also, the greater part of both isehia.

These fragments demonstrate the former existence in the region in question, of a form

of the Dinosauria, not far removed in some points from the Palseosaurus of the English

Trias. Its pertinence to the Symphypoda is suggested by the apparent absence of the

calcaneum; but tins is uncertain, for that element may have been lost. In Compsognathus

the additional peculiarity of the persistence of but two carpal bones is presented, which

according to Gegenbaur, should correspond with those of the first row of ordinary Reptilia,

while those of the second have disappeared. In Megadactylus those of the first series are

present, viz; the radiale and probably ulnare, and one of the second row, very much re-

duced, opposite to the second metacarpus. There is space for a second one of the second

series, but it does not appear in the matrix, while the ulnare is probably lost.

The bird-like tendencies of this type have been indicated above, and the very ornithic

character of the bones of the present form is also very marked. The walls of the long

bones are very thin, in some places near their extremities almost as much so as writing

paper. The vertebra? and isehia present the same thin walls. The structure of these

walls is exceedingly dense. The special characters are as follows

:

Vertebrae. A dorso-lumbar is much compressed, but not keeled below ; the articular

extremities are expanded, and their feces slightly concave. An anterior caudal has a simi-
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lar form, but the extremities are plane. The posterior basis of the neural arch is on the

posterior third of the upper surface, and the anterior end has evidently supported its an-

terior part. They leave the median third of the canal open laterally, its median surface

passing into the external over a lateral shoulder. The arch probably hridged over this

interval. The chevron bone is long and wide, and with thin walls. A second caudal ex-

hibits similar characters. Two adjacent caudals in the same piece of matrix exhibit

shorter, deeper centra, with strongly concave inferior surfaces, which are separated from

the laterals by an obtuse longitudinal angle. Articular faces concave, forming vertical

ovals truncate below. The chevron bones are narrower, directed backwards, and of very

light construction. The neurapophyscs present the singular character indicated above.

Their contact with the centrum is anterior and posterior only, their basis being excavated

upwards into a regular arch, whose margins flare out a little. This remarkable structure

is only paralleled in the sacrum of other Dinosauria, where the nerves destined for the

sacral plexus, issue through huge foramina in the bases of the ncurapophyses. Here the

structure is continued on the caudals, and evidently for a very different purpose. The

neural arch has a high longitudinal carina, which is continued in the neural spine. It is

concave on each side between the zygapophyses. The posterior zygapophyses stand above

an intervertebral space, and the narrow neural spine rises above them, as is usual in Dino-

sauria. The zygapophysial faces make about an angle of 45°. A distal caudal is slender,

sub-cylindric, and with low neural arch.

The rigid anterior foot displays five digits, though one of them opposite the ex-

tremity of the ulna, was very short. The phalanges are, from without, \—3—4—3—2;

they are short and stout, the ungues short, deep, much curved and compressed. That of

the interior digit is the largest ; the inner edge is rounded, the superior broad and slightly

flattened. At the middle of its length, a shallow groove near the dorsal outline begins to

contract to a sharply defined, narrow groove, which continues to the end of the claw. The

trochlear faces are well distinguished. The phalanges are stout and with a marked liga-

mentous pit on each side distally. The metacarpals of the two middle digits arc; slender

and twice as long as the adjacent phalanges ; that of the outer digit is one-third shorter, and

that of the inner, one-half shorter than the median. The fourth metatarsus is longer than

the external, hut much more slender than any other. This finger was shorter than the

third, and probably possessed three phalanges
;
portions of two are preserved, and the

most distal is not ungual.

The extremity of the ulna larger than that of the radius and rather more expanded.

Both bones of the fore arm arc very pneumatic, and oval in section.

The femur is represented by both extremities with shaft adjacent, and that part of the

shaft supporting the third trochanter. It is peculiar in presenting a combination of char-

i
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actors. The proximal extremity resembles that of the Crocodilia, while the distal is truly

Dinosaurian, approaching Megalosaurus. There is no distinct head, the whole extremity

is compressed, and the cxtremital surface concave in its long axis. It overhangs the shaft

on the inner side and forms a knob which is decurved, and contracts below abruptly to

the shaft. The external margin is a subacute ridge ; the small trochanter is represented

by a short ridge which is but little defined on the inner side, and which sinks to the gen-

eral level some distance below the head. The compression of the shaft changes to a

sub-cylindric form, and just above this point the large third trochanter projects. It is

short ; inside of it a large rugose surface indicates the insertion of a powerful muscle.

Near the distal extremity the shaft is compressed transversely. The articular face of the

condyles is rather flat. The outer has the least posterior production, and has a contin-

uous exterior face. The inner is divided exteriorly, near the posterior extremity, by a deep

groove, which is continued obliquely forward and inward on the articular face. The

anterior part of this condyle is strongly convex. The posterior is narrow and turned in-

wards and backwards to a sharp edge. This portion is outlined by the above mentioned

groove, and forms a narrow ovate in section. The popliteal groove is quite deep, and the

trochlear scarcely marked.

The tibia and fibula are broken. Of the first, a piece of the proximal portion alone

remains ; of the latter, a piece is broken from the middle of the shaft. The head of the

tibia is flattened by pressure. The spine or crest is very prominent, but not so much so

as in Laflaps, and is much curved outwards. The posterior angle of the proximal extremity

is prominent, and the prominence to which the fibula is applied marks the anterior third

of the long diameter of the head in its present condition. The anterior crest gradually

sinks to the shaft. The greater part of the latter is flat, as an impression in the matrix

indicates. The fibula is slender and oval in section, with very thin walls. At the distal

extremity it expands slightly ; the articular face is plane transversely, and moderately con-

vex antero-posteriorly. Proximally the shaft expands in the direction opposite to its

compression, giving the head a nearly equal extent in both directions. The articular

surface is directed obliquely downwards to the tibia, and is more or less grooved; a strong

rabbet extends round its posterior angle.

The foot is in relation to the extremity of the leg, in a strongly flexed position. The

tarsal and metatarsal elements were somewhat separated by the strain, though in nearly

normal position.

The cuboid bone alone remains of these. It is closely approximated to the fibula with

a small interval occupied by matrix between. The form is somewhat like that in the

genus Alligator, and it bears a similar relative size to the adjacent elements. It is a sub-

triangular piece with concave sides; the posterior angle, as it were, pinched. One lateral
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face, probably anterior, presents a longitudinal groove; one broad face, perhaps the exter-

nal, a convex articular surface. The metatarsal face is slightly concave.

The metatarsus which relates to the above, therefore the exterior, is much like that of

the Alligator. The planes of the two extremities are nearly at right angles to each other.

The proximal extremity is sub-triangular with an external angle prolonged, and the poste-

rior outline longest and slightly sigmoid. The shank has a large medullary cavity; the

distal articular surface is sub-truncate, and the ligamentous pit very shallow, indicating ab-

sence of much flexure at that point. The convex external face of the cuboid, indicates

the existence of a rudimcntal external digit in the usual place of the fifth ; it may have

been but a part of a metatarsus, as in the crocodiles. No trace remains. Two other digits

have left their remains. Of these the median is so much larger than those on each side of

it, as to render it probable that this animal possessed but three developed toes; in those

types with a larger number, the two median at least, are of proportions more nearly simi-

lar to each other.

One phedange of the middle toe is of a stout and somewhat compressed form. Two of

the inner toe are more slender; the articular ligamentous pit is distinct in those of both

and the condyle convex, indicating extensive flexure. All are hollow.

The disproportion between the lengths of the limbs is not readily ascertained; it is

evidently not nearly so great as in the Loclaps, perhaps not greater than in many

modern Lacertilia.

Bibs are represented by several fragments, one perhaps a half. They display both

capitular and tubercular articulations, the former apparently much the more extensive;.

The head and shaft of the ribs are compressed, and the capitular prolongation is as deep

as the base of the shaft. The latter has a groove along its dorsal line for the proximal

two-fifths the length. It is hollow, the medullary cavity being equal in diameter to the

wall surrounding it.

A Y-shaped bone with rather long stem has left an impression. The limbs of the

figure are slightly unequal in length. Can it be a hatchet bone of the cervical vertebra;'?

The 2)elvis is only represented by a considerable portion of both ossa iscliii. These

indicate a remarkable peculiarity of the type, and explain the structure in Lselaps and

some other Dinosauria. The portions preserved are the distal and median, with the im-

pressions of the more proximal in the matrix. The former consists of two stout rod-like;

elements, having a triangular section, the superior and inner faces being plane, the exte-

rior convex. The two interior are in contact throughout the straight portion of the

bones. The extremity is convex and enlarged, especially downwards, and the two an;

separated by a deep groove, giving a section of the extremity the form of an go . At the

point of divergence the stylus is flattened, while the divergent portions are more flattened,
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at first horizontally, then with a gradual approach to vertically. Like the other bones,

they are pneumatic and thin walled proximally ; at their medial portion they contain very

light spongy cancelli.

As compared with Compsognathus the caudal vertebrae are very much shorter and

deeper : the extremities are stouter and more robust ; the metatarsi and phalanges with

ungues being shorter and thicker.

That animals of this genus made some of the tracks similar to those of birds in the

red sandstones of the Valley of the Connecticut, there can be no doubt. It furthermore

explains some problematical impressions which are occasionally found with them. Tracks

of an animal resting in a plantigrade position, as indicated by the moulds of two long par-

allel metatarsi, each terminated by three toes, are accompanied by a peculiar bilobate,

transversely oval mark on the middle line, some distance behind the heels.

Prof. Hitchcock states that it appears to be the impression of a short stiff tail. The

present specimen shows clearly that it was made by the obtuse extremities of the ischia.

The saurian squatted down, resting on its styloid iscbia as the third leg of a tripod of

which the anterior pair was represented by the hinder legs. Prof. 0. C. Marsh informs

me that in the museum of Yale College, a slab exhibiting impressions similar to the above,

shows the impressions of the anterior feet also, which were put to the ground in the act

of rising or sitting, or perhaps reached to it, while the animal was squatting, as do those

of carnivorous Mammalia.

The tracks of many of the animals discovered by Hitchcock are plantigrade. That

they could not have walked like the plantigrade mammal, is sufficiently evident from the

length of the metatarsal elements, which would necessitate a constant contraction of the

tibialis anticus muscle, or peculiar arrangement of the tarsal bones, for its support. The

latter does not appear to have existed, and the former is so very improbable, that, in con-

nection with the pneumatic structure of the bones, there is abundant reason to suppose

that they progressed by leaps, and assumed the plantigrade position when at rest.

No portion of the cranium or dentition of this genus lias been preserved. The large

stout hooked claws of the fore foot would indicate a more or less carnivorous diet.

The Connecticut Sandstones have been regarded as Triassic, which the lower portions

of them undoubtedly are, and similar to the German Keuper in the presence of Labyrin-

thodonts, Thecodonts and Dinosauria in Massachusetts, Pennsylvania and North Carolina.

MEGAD A CTYLTJS TOLYZELUS, Hitchcock.

Loc. Cit. ]>. !!!), 1865. Ichnology of Massachusetts, p. 180, 1858. Tab. IX, fig. (i (Right fore foot).

This species was about the size of an ordinary hound. The surfaces of the vertebral arc smooth, and do not dis-

play any sculpture. Their dimensions arc as follows:

Antcro-postenor length median caudal,

Depth articular face,

Linen.

10.1

11.4
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Width articular face,

" lateral heurapophysial foramen,

Elevation neural arch at middle,

" " " and spine,

Length proximal caudal,

Depth articular face do.,

Width neural canal,

" chevron bone,

Length " "

Width extremity of lumbar vertebrae,

The femur has but little curvature; its narrow external outline is rather convex proximally.

Length of proximal extremity,

Width " "

Diameter shaft below 3d trochanter,

Transverse width condyles,

A ntero-posterior width of outer,

" " " inner,

" " " at popliteal groove,

" " " head of tibia,

Transverse " "

Diameter head of fibula,

" condyle,

" cuboid (antero-posterior),

" head external metatarsus (long),

" median

Length external metatarsus.

Diameter condyle (antero-posterior),

Width of proximal phalange at middle digit,

" " iuner digit,

Length " " "

Diameter extremity of ulna,

" " " radius,

Length outer metacarpus,

" third
"

" second "

" first

" proximal phalange of D. I,

" D. II,

" ungueal phalange D. I,

Depth " " [iroximally,

Linen.

0.0

6.8

8.8

14.

18.8

12.2

8.2

!!

10

8.

1!)

9

10

I8.fi

10.2

12.2

8.0

22.8

11,5

8

8.0

7

!)

0.8

88.

8

8.8

7.0

4.

14.

8.8

(i.;s

5.:i

11.8

18

10.7

8.2

6,8

10

8

f

Means of estimating the total length of this species are not very complete. Its not remote affinity to Compsog-

nathus suggests that the neck could not have been short, though the generally more robust proportions than in 0.

longipes, would point, to a shorter cervical series than in that genus. It will be safe to put the length at between four

and live feet.

The remains here described were alluded to by Prof. R. Owen, as those of a Saurian

pointing to the Pterodactyles or Birds, providing the cavities of the bones were filled by
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marrow, and not by cartilage. Prof. Wyman regarded them as those of a reptile, though

the long hones might have been referred to a bird if considered alone. "While the bones

from Springfield arc as hollow as those of the Pterodactyle, I do not find that they arc

those of this animal ; there is no positive proof of the Long fingers nor of the broad sternum

which these reptiles possessed. The existence of the large toe in company with the small

one is in liivor of a jumping animal." (Ichnology of Massachusetts, 1858, 187.)

A figure of the right fore foot accompanies Prof. Hitchcock's description, of which it

is to be observed that the metacarpals are too stout, and the earpals arc omitted. The

third phalange of the second toe is ungueal.

APPENDIX TO THE DINOSAURIA.

HYPSIBEMA, Cope

Char. jini,. Proportions of limbs and feet much as in Hadrosaurus. The caudal ver-

tebrae elongate and depressed, in the median part of the series.

The elongate depressed form of caudal vertebrae, distinguishes this genus from Had-

rosaurus, The latter possesses elongate vertebrae near the extremity of the scries, but

anterior to Ibis point, I hey an- first subquadrate in profile, then proximally much nar-

rowed. 'Hie form exhibited by the known species of this »'cii!is is more like that of Hv-

laeosaurus Mant.

BYPSIBEMA CRASSICAUDA, Cope.

The remains on which this species is founded oonsist of the distal extremity of the right humerus, a portion of th«

shaft of the left tibia, a portion of the fibula, the right internal metatarsus somewhat broken, and a caudal vertebra.

There are other uncharacteristic fragments, mid a piece; which may In: a dermal bone.

A.ssociated with them are several coprolites of large animals.

These species indicate an animal of about I lie size of the Hadrosaurus foulkei, Leidy, and with a similar dispro-

portion in the lengths of the limbs. This is readily appreciated on comparison of the huge metatarsus with the light

humerus. The medullary cavity of (lie tibia is large; that of the humerus small.

The portion of the humerus preserved is Injured, and the condyles are worn. lis relation to that of II. foulkei is

readily determined, and <>n comparison the following marked differences appear: The ridge connecting the external

e lyle with the shaft posteriorly is acute; if is rounded in II. foulkei. External distal face is fiat or slightly ooncave'

in II. foulkei somewhat rounded, it is at right angles to the plane of the anterior face, and forms with it rather less

than a right angle; in II. foulkei this region is rounded. Distally the shaft is much flattened in II. orassieauda.

Measurements.

Antero-posterior diameter of shaft, just above condyles,

Width external face distally,

olecranar fossa,

" condyles, (estimated)

Lima.

20.3

Ki

64

The anterior face at over three inches above the condyles is slightly concave. About 1.5 inches above the articular

face of the externa] condyle, II cute ridge dividing the posterior and external laces disappears, and the surface be

comes regularly rounded,

The portion of the tibia is from the shaft of that Of the lefl side, just below the superior antero-posterior ex pa n
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Line*.

00 K

sion. Therefore the inner face is the mosl extensive, and the posterior the least so. It differs from the same part in

II. foulkei, in its less angularity, especially in the more rounded, and less defined posterior face. The Internal face

narrows downwards, and while the greatest diameter of the fragment above is antero-posterior, below it is diagonal,

the anterior point being the inner.
Measurement*.

A.ntero-posterior diameter above,

Transverse " "

" " medullary cavity, 20.5

The portion of fibula is the distal, and resembles that of Hadrosaurus foulkei, in being slightly expanded near

the extremity, and cylindric in the lower part of the shaft. In both genera and Ornithotarsus, ('ope. the distal ex-

tremity of the fibula is less attenuated than in [guanodou.

Lines.

Transverse distal diameter, 40.5

do. live inches above. 30

The right infernal metatarsus also hears considerable resemblance to that of II. foulkei. lis proximal extremity

is much more convex in its inner outline (ban in that species. The inner proximal fare is plane and longitudinally

wrinkled. The proximal or tarsal articular face is concave anteriorly; its plain; is at right angles to the a.xis of the

shaft of the bone. If is strongly oblique in Hadrosaurus foulkei, and a, rib-like prominence of the outer face crosses

the latter obliquely and at right angles to the proximal extremity. No such rib exists in the present case, because

the weight was supported by the shaft of the bone, directly and not obliquely as in Hadrosaurus. Thus the Hypsi-

hemae walked more exactly on the toes than did the I ladrosauvi.

The posterior margin is thinner, and as in II. foulkei, presents a, rather small median protuberance. The distal

condyle is broken away, but the twist of flic; distal portion or the shall, shows thai it, wa,s directed iiwiiy from the ad-

joining metatarsal, posteriorly.

Measurement).

Length from antero-superior to postero-inferior extremity (inferior articular face

Worn a.way ).

Transverse diameter proximally,

" " medially,

Anfero-posferior do. do..

The diameters of the; shaft are somewhat, larger than in the IT. foulkei given by Leidy.

The caudal vertebra is of large size and peculiar form. The centrum is considerably wider than deep, and consider-

ably longer than wide. The posterior chevron articulations are small, and each is connected with each anterior by a

strong rounded angulation, Between tin; latter the space is wide and slightly concave in transverse section, least so me-

dially. A marked peculiarity is seen in the strong longitudinal ridge which divides the lateraJ surface of the vertebra

into two nearly equal faces. The neural arch is elongate, flic neural ea,nal small, in section a, short vertical ellipse. The

articular face of tin' zygaphophyses makes an angle of about thirty-five degrees to the perp licular. The crest, of the

arch rises a, half inch behind these into the very stout basis of the neural spine, the greater part, of which, with the;

posterior zygapophyses, is broken off. The inclination of the base is at about 85 ' to the vertical diameter of the bone.

The articular faces are both slightly concave, a,s are the lateral fares which are separated by I he lateral ridge.

Length of centrum,

" " basis neural arch,

Width posterior articular face.

Depth do. medially,

" " laterally,

" basis neural spine,

Transverse diameter neural canal behind.

Width between latero-inferior ridges,

" vertical, of face of zygapophyses,

There is a slight rugose protuberance in the position of the diapophysis

Ilk. Lin

10 10

:i

2 8.5

:', fl

n. Lin

4 (1

2 !)

4

o S

:>, :i

12

10

i !>

II



AND AYES OF NORTH AMERICA. 1 22-1

The peculiarities of this vertebra indicate most strikingly the generic distinctness of this great reptile from the

Hadrosaurus. It is true it presents some similarity in form to the terminal caudals of that genus, and If it. oould be

referred to that portion of the series, would indicate merely another and larger species of Badrosaurus. It differs in

form from these vertebrae, in its depressed instead of compressed form, and its lateral angulation. That it belongs to a

more anterior position in the (ml is evident from the very large size of the basis of the neural spine, and general

greater development of the neural arch and zygapophyses, and the trace of diapophysis. Further, it is over four times

the size of the terminal caudals of H, foulkei, while the remaining elements do not indicate any such extraordinary

dimensions. A position a little behind the middle of the series would relate well to the other proportions.

A. worn bone, found with the metatarsus, has the proportions of sonic of the dermal bones of certain Dinosauria.

Us large size is appropriate to the present species. Its base is flat and with rounded outlines, and does not exhibit

any superficial dense layer; the texture of the interior bone is rather dense. The mass of the bone rises as a short

thick eone fumed abruptly to one side, the middle and apex strongly compressed, so much sot, hat. the section presents

an acute angle on that side to which the apex curves. The bone is not, entirely symmetrical, one side near the poste-

rior keel being more ooncave than the Other. The structure of the bone is rather dense. Its exact position is some-

what, uncertain.

Diameter at base, 8

Greatest height (apex broken), 2.5

This is another of those remarkable forms which the reptilian type developed in past

ages. That it was herbivorous, and relied less on its tail for support than Hadrosaurus,

appears probable. Large coprolites of the character of those of herbivorous animals ac-

companied the bones. They resemble somewhat (hose of the hog; oik- has a diameter of

inches one way, and inches the other; extremity broad, obtuse. The probable

form of the ungueal phalanges, points also to the same habit. The proprietor of the pit

told the writer that he had more than once seen large "hoofs" and " wide toe-joints" taken

out during the excavation.

This species is different from (lie Ornithol.arsns immanis, Cope, and belongs to a

different genus. The shaft of the tibia in the latter is tilled with cancellous tissue; in the

present animal it is entirely hollow.

From the marl pits of James King.

J •

BADROSAURUS, Leidy.

HADROSAURUS TRIPOS, Cope.

At, a point, about fen miles distant from the marl pit in which the Hypsibema was found, Prof. Kerr discovered a.

caudal vertebra of a, colossal reptile, whose affinities are evidently near to (lie Hadrosaurus foulkei.

This vertebra, is one of the distal, as evidenced by Hie entire absence of any trace of diapophysis, and ils subquad-

rate longitudinal section, as well as by the small size of the neural arch and spine. At first sight if would appear to

occupy a. position between the thirtieth and thirty-sixth of the stales; the former in II. foulkei has, however, rudiments

of a, diapophysis. Both ils articular faces are distinctly biconcave. The large size of the chevron articular face is as

in the thirtieth, and the concavity of its lateral faces as in Hie twenty-sixth; in the thirty-sixth Hie sides are entirely

plane, 'flic round form of the neural .anal, as well as kick of diapophyses, are points of resemblance to Hie thirty

sixth, but. it. is more than twice a.s long as that vertebra, in the II. foulkei. In the thirtieth Hie neural canal is some-

what, depressed and becomes more so as we advance towards Hie proximal pari, of the series. The small anlero-posicrior

extent of the neural arch Is much as in the thirtieth in II. foulkei, but the basis of the neural spine, which is broken

off in I, his, as well as Hie old species, is much more slight. It, is so very thin and weak as to indicate either a compar-

atively sliglrl development of the spine, or a very posterior position in Hie series. A weak lateral ridge marks the
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side of the centrum, which is below the middle line. It holds the same position in the thirty-sixth in II. foulkei, but

is above the middle in the thirtieth and those anterior.

MtcuurtlMftt. In.

Depth centrum to summit chevron articulation, 5

do. from neural canal without chevron face, 4.

Greatest width do., 4.

Length centrum, 4

do. ncurn.pophysis, 2

Width between anterior zygapophyses, I

do. of arch above, 1

do. neural canal,

Depth do. do.,

do. basis neural spine, 5

This specimen was procured from the marl pit of W. J. Thompson, Sampson co., N. Carolina.

A second and much smaller vertebra from the pit Unit furnished the remains of Hypsibema crassicauda, belonged

to ;i third individual, and possibly to this species. Its proportions would point to a position near tin; end of the tail.

and its form is less elongate and. compressed than those in that position in II. foulkei. Its neural arch is not coossi-

lied. The extremities are slightly concave, the general form subqitadral c.

I, in.

!)

:i

:!

6

10

10

Length of centrum,

Diameter extremity, (vertical)

" " (transverse)

' middle, "

Linen.

20.5

is.

21.5

15.

Tin; first named vertebra pertained to an immense species, perhaps double the Hadrosaurus foulkei in weight ami

bulk, should the general proportions of the two have been at all similar. In that case the length of the femur would

lie sixty-two and a quarter inches. It will remain for future discovery to determine whether the species is the same

as the Ornithotarsus immanis.

HADROSAURUS MINOR, Marsh.

Proceed. Acad. Nat. Sciences, .Ian. 1870, Nature (London), .Ian. 1870.

This species is represented by two dorsal, four lumbar and a caudal vertebne, from Barnesboro, Gloucester co.,

N. J., and another dorsal from another locality. These belonged to an anima] of about, half the size of the II. foulkei,

and not fuHy grown, excepting the last mentioned, which belonged to an adult. The dorsals are much compressed,

and slightly concave in front, and convex behind; the inferior surface not distinctly keeled. The lumbar is short,, much

broader, being subdiscoid, and distinctly convex anteriorly and concave behind: below, it, presents a, narrow promi-

nent carina. The caudal is anterior and is discoid and short; the diapophyses with neural arch are lost, not having

been coossified; the former was at the base of the latter. Articular faces nearly plane. Articular surface's for chev-

ron bones small. Inferior face not, excavated.

The upper bed of Cretaceous Green Hand.

LAELAPS, Cope.

LAELAPS AQUILUNGUIS, Cope.

Mamillary bone. The form of the maxillary bone described on page 100, indicates a short elevated and narrowed

muzzle, as in Teralosaurus.

Tschia. The elements described on p. 108 as pubes, are probably ischia,. As in Mega,da.cfylus, they appear to

have been directed backwards, and to have been in close contact for a considerable part of their length. On plate X,

tig. 4, the surface of contact, or symphysis, is represented on I,he inferior part of the distal two-thirds the length. The

anterior, dilated portions diverge, leaving a. V -shaped interval, and extend to flic acefabiila. This union of I he ischia,

which are of very dense structure, furnished some support for the animal in a squatting position, as is indicated for

some of the species of I he Connecticut Sandstone.
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CRYPTODIBA.

EMYDIDAB.

EMYDINAE.

STYLEMYS, Leidy.

Stylemys, Testudo and Emys, Leidy, Proceed. Ac. N. Sci., 1851, 172. Testudo, Leidy 1. o. 1852, 59.

Contrib. to Knowl., 1852, 103.

Sivutlison.

The species which I icier to this genus, are Emydoids with the usual elongate form

of digits which characterizes the aquatic species, but with a single caudal marginal scutum,

as in Testudo. Another Emydoid genus which approaches Testudo most, is Manuria,

Gray. Here however the anal marginal plate is divided, and the pectoral plates do not

meet on the median line. In Stylemys the latter are only narrowed.

The ilium is formed much as in Chclydra, somewhat dilated proximally in a posterior

direction. The pubis is like some Emydoids in the length and lateral direction of its

lateral process, while its stout form, with distal dilatation, articulated with its fellow on

the median line is like that of Chclydra.

A right femur is entirely Testudinoid, and presents one peculiarity which I have only

observed in Testudo polyphemus. The great trochanter (which is always large in the

Testudinata) extends entirely round from its origin, to near the head of the lemur, em-

bracing a marked fossa. In other genera the greater tuberosity with the lesser enclose a

fossa-like groove, which separates them entirely.

The capitula of the ribs extend to the vertebra, but not to their centra ; they are in

contact with the laminiform neural spines.

A marked character of the genus also consists in the considerable separation of the

neural arch from the vertebral carapacial bones. It is suspended as it were, some distance

below them by the laminiform elevation of the joined neurapophyses, which are united by

suture to the similar thin plate-like neural spines, which descend from the transverse

vertebral expansions. The depth of tins vertebral septum is greater than the length of

each vertebral bone, behind the middle of the column. The centra are very thin as in

Cistudo.

Leidy named some individuals of one of the species, Stylemys, while others were

referred to Emys. As he gave no characters to it, and afterwards abandoned it, referring

the species to Testudo, I only adopt the name for the purpose of diminishing the synonymy.
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STYLEMYS NEBRACENSIS, Leidy.

Sli/lemys nebracensis, Emys hemispheriea and E. oweni. Pr. A. N. Soi., Phila., 1851, p, 172.

Tettudo nebracensis, Leidy, Ancient Fauna Nebraska, 10;3. T. hemisphairica, T. oweni et T. lata, Leidy 1. c.

Tabs, xix, xx, xxi, xxiii, xxiv.

Miocene Tertiary of Nebraska.

A specimen of this species presented to the Academy of Natural Sciences by Dr.

Hayden measures 20 inches in length, and 15 inches in width.

STYLEMYS CULBERTSQNII, Leidy.

Testudo culberisonii, Leidy, Ancient Fauna of Nebraska, Tab. xxii.

Miocene Tertiary of Nebraska.

STYLEMYS NIOBRARENSIS, Leidy.

Testudo (St.) niobrarensis,, Leidy, Proceed, Ac. Nat. Sci., Phil., 1858, 29.

Pliocene of the Niobrara river, Nebraska.

COMP8EMYS, Leidy.

I'roc. Ac. N. Sci., 1850, SIS.

The remains of this genus do not offer any very marked features to distinguish them

from Emys. The existence of generic distinction is however suggested by the delicate;

areolate sculpture of the surface of the carapace. Costal capitula well developed; verte-

bral scuta, subquadrate.

COMPSEMYS obscurus.

Emys obscurus, Leidy, Pr. A, N. Sci., 185G, 312.

From the Upper Jurassic of Long lake, Nebraska.

COMPSEMY8 VICTUS, Leidy I, v.

Upper Jurassic Bad Lands, Judith River, Nebraska.

CISTUDO, Flem.

CISTUDO EURYFYGIA, Cope.

This extinct species is represented by a portion of the posterior margin of the carapace, whicb Includes more

or less of ('our marginal, two vertebral, and one costal, scuta. The relations of the osseous elements are much as

in C. clausa; «'. e., the posterior costals are united on the median line, without rudimental vertebral below, and the

last vertebral is an irregular pentagon with the two anterior sides elongate. There are traces of angular concentric

sculpture as in the existing species, which encloses a slightly angular boss on the posterior margin of the costal

scutum.

What distinguishes this box-tortoise from the existing one, is the greater width of the vertebral SCUta, and I he

different form of the marginals. The costal suture of the vertebral, instead of joining a prolongation of the penul.
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timatc marginal, joins a superior angle of the antepenult. The superior margin of the penultimate is straight, and

but little elevated above the caudal pair. From this increased width of the last vertebral, its lateral suture is

more Oblique, and what remains of the lateral suture of the penultimate vertebral is still more oblique, indicating

a still wider senium. The posterior vertebral bone is a little more elongate than in several individuals of C. clausa.

The posterior margin is not recurved, but is vertical, and therefore from a female animal. There are no em; r

ginations or processes. On the inferior aspect, the concavity which receives the crest, of the ilium is deeper and
nearer the margin than in C. clausa.

This species was found by Samuel 1?. Harrison, M. D., of Easton, Md., on Oxford Neck in Talbot Co., Mary-

hmd, in connection with postpliooene fossils, as follows: Elephas amerioanus, Ccrvus canadensis, Cariacus virginianm,

Chelydra serpentina.

Remains of a Cistudo occur in the postpUocene bone breccia, of eaves in S. W. Virginia, but whether they belong-

to C. clausa or some other species is not as yet determined.

EMYS, Brongniart.

The only species of this genus which I have had the opportunity of studying are the

Hi ret; (i)llowing from the cretaceous green-sand of New Jersey. They agree in the mas-

sive thickness and dense structure of plastron and carapace, which peculiarity suggests

doubt as to their aquatic habitat, and enquiry as to whether they may not have been

inert; or less terrestrial. Their reference to Emys is provisional, as the limbs, cranium

and caudal marginal scute arc; unknown. In E. petrosus the heads of the posterior ribs

are rudimcntal as in Adocus.

The species may be distinguished as follows:

Sutures of hyo-and hyposternal bones, coarse and ragged; hyostcrnal nearly twice as

thick anteriorly as posteriorly; eighth marginal acute edged, its width 11-12 length hyos-

ternal, its depth 5-4 the same.

E. FIRMUS.

Sutures minutely rugulose, byosternal thicker anteriorly; eighth marginal with thick

obtuse edge, depth 15-4 length byosternal, its width .55 same ; superior plane of byoster-

nal transversely as wide as a costal, inferior plant- very convex; mesosternum width .66

length of do.; size medium.
E. PETROSUS.

Sutures minutely rugulose; byosternal thickest posteriorly, its inferior face plane,

superior plane twice as wide as a, costal; width of mesosternum 6—7 length, and width of

eighth marginal .05 length of same; size smaller;

E. TURGIDUS.

AMERI. I'll 1 1.0SO. SOC.—VOL. XIV. 32
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EMYS FIRMUS, Leidy.

Cretac. Kept. 100, Smithsonian Contrib., No. 192, Adocus firrnui Copo, Proceed. Acad. Nat. Sci., Pliil., 1808, 235,

Geolog. Surv. N. Jersey, App. C.

An individual of tins species is represented by same characteristic fragments in the Museum of Rutger's College,

N. J. As remarked, they have many characters like the following species; while in the surface markings, dermal

scutes, etc., they resemble as much the Adocus beatus. I have not seen the costal bones.

This is a large species and of extraordinarily massive construction. This was no

doubt an adaptation in defense of enemies, perhaps as protection from blows or snaps of

the more gigantic reptiles of that time. I give the measurement of this species from

] joidy.

In.

Length margin 7th and eighth marginals, 5.75

Width seventh plate, 2.5

eighth " 2.75

Depth " 3.75

Left hyosternal, length from exterior angle mesostcrnum , 3.

Thickness at latter suture, 1.+
" postcro-medially, .625

This species is distinguished from hoth the following by the relatively much larger

size; of the postero-median, and probably the other marginal bones. Its points of resem-

blance to the E. turgidus are more numerous than to the E, petrosus. like both of

these the mesostcrnum is truncate behind.

Position. The upper bed of Cretaceous Green Sand, New Jersey.

EMYS PETROSUS, Cope.

Adocus pgtrofUS, Cope, Proc. Acad. Nat. Sci., Phila., 1808, 230, Geol. Surv. N. Jersey, App. C.

This species is represented by portions of four costal bones, parts or wholes of six marginal bones, most of the

right hyosternal, and a posterior portion of the right byposternal, with the bead of the os coraoo'ideum. They were

found in the West Jersey Marl Company's pits, Gloucester Co., N. J., in the same locality whence the Laelaps was

procured. It is characterized by the very massive structure of its carapace and plastron, and for the posteriorly

truncate form of its mesosternum. Another species (K. Annus) which unites the same peculiarities, is included in

this genus, though I have not seen its costal bones.

The hyosternal bone is preserved in its axillary margin, and is continuous with two marginals of the carapace

of the same side. Two of the costals are adjacent and give the outlines of the vertebral bones and scutes. These

show the inferior outline to be very convex, the whole, from angle to angle of the marginal bones of opposite

sides amounting to an arc of about 124 degrees. Each hyosternal is slightly concave below the plane of

their common suture. Each thins out laterally, though the one preserved is very thick on the axillary margin.

There is little difference between the thickness at the mesosternal and the byposternal sutures. All the sutures

have minute rugosities, differing much from stcrnals in Adocus and Taphrosphys, which arc very ragged, and

resembling those of Pleurosternum pectorale m. The piece of byposternal is even thicker than the hyosternal. The
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bono is everywhere remarkable for the thickness of its dense layer, and the closeness of the texture of the spongy.

The former is one-third the thickness of the sternal and costal hones fractured.

The scute sutures of the inferior surface are obsolete; those of the dorsal surface are like those of Adocus; i. c,

the vertebrals with bracket-shaped lateral borders with the costal proceeding from the point of the bracket.

The marginal bones vary much in thickness proxiinally; they have two proximal sutures, one side convex,

the other concave. Four have a heavy border, round in section; in two of these it is considerably everted: another

has a rather thin margin, slightly decurved, with a submarginal groove separating it from the most massive portion

The costal bones are strongly convex in their length, indicating an arched carapace.

Measurement).

Ilyosternal width,

" " to origin axillary abutment,

" length on median suture,

" thickness near nicsosternal line,

" " hyposternal "

ITypostcrnal thickness near poster, suture,

Costal, width,

" thickness vertebral suture,

Marginal No. 1 width,

" length,

" " proximal thickness,

No. 5 "

" length,

" width,

" " width dermal scute,

This animal is therefore a species of considerable size, though loss than most of those described here, and par-

ticularly convex and solid in every part. While the sutural lines of the hyosternal measure about the same as in E.

firmus (Emys Leidy), it is much more convex and not so thick at the mesosternal suture. The marginal bones are

relatively just half the size. The Plonrosternum pec to rale, differs in being very much (latter, and in having a,

more discoid mesosternal bone. The hyostemals are also much thicker at their union with the marginals, than the

present is.

A portion of a hyo-or hyposternal bono collected at the same place, and near or at the same time, may ho referred

to a larger individual of the same species or to E. firmus. Tt exhibits a wedge for a diagonal gomphosis, between

the two sutures, which are preserved. The thickness on the median suture is 14 lines.

The density of the stomal bones is in marked contrast to that of the E. crassns

according to Owen, where the structure is remarkably spongy and open.

EMYS TTJRGIDUS, Cope.

This species is represented by two individuals in a mote or less fragmentary condition

in the private collection of Dr. Samuel Lockwood, of Keyport, N. J. One of these,

selected for description, embraces proximal portions of four lei't costal bones and of three

right ones, with a vertebral, other fragments of costals, four marginals (one from the

bridge), the greater part of both hyosternals and the mesosternnm.

These indicate a species of about half the bulk of the E. petrosus, and differing in

many particulars. Tbese are especially the relatively much wider and flatter, hyoster-

r
n. Lin.

o 9.

2 1.5

2 1.5

!).

7.2

ft

1 7.5

p.

2 1.5

1 7.

3.

8.2

1 0.

1 7.5

!).
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nals, and thinner edged more recurved marginals. The size of the marginals is similar

to those of the last, while the mesosternal element is larger. The scutal sutures are

better preserved than in the type of E. petrosus, nevertheless none are preserved on the

lower surfaces except that Which divides the mesostemum longitudinally throughout.

The vertebral scuta are § as wide as long, and have longitudinal borders, winch are

scarcely produced at the junction with the intercostal suture, and are otherwise somewhat

irregular. The carapace is swollen in an interrupted line bordering tin; vertebral scuta

externally, leaving the median parts of these smooth. The marginals are also slightly

swollen just within the costal-marginal sutures. The marginal bones are concave exter-

nally, and thickened inferiorly at some distance within the margin. That from the bridge

is angulated at one extremity at 45°, at the other less. The union of the hyostcrnals

behind and with the mesosternal behind, is by a groove and keel suture. The mesosternal

is much thinner anteriorly than posteriorly.

Length heads of four costals,

" vertebral,

Width

Length hyosternal,

" from mesosternal,

Thickness " at "

" "
posteriorly,

Length vertebral scutum,

Width

la.

4.375

1.06

1.

2.4

1.8

.65

.7

2.8

.75

From the upper Green Sand Bed, Cretaceous N. J., at Hornerstown, N. J.

EMYS PBTROLEI, Leidy.

Proceed. Academy, LS58, Postpliocene, Harden Co., Texas.

A very distinct species, probably of the more terrestrial type of the genus, as Che-

lopus, etc.

A DOG US, Cope.

Emydoid tortoises in which the rib heads of the posterior costal bones are represented

by a rudimental lamina, and the anterior by a crest or truncate ridge in addition. Verte-

bral scuta narrow; external surfaces smooth or nearly so.

Name from A privative and j„,x,^ rafter (i e., rib head).

This genus, formerly characterized, differs from Emys in the absence of costal capitula

of the costal plates of the carapace, a feature pointed out by Leidy in the type species.
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It also possesses a character of Pleurostermim in the presence of a series of marginal

dermal plates on the sternal bridge. It belongs to the true Emydidae, having the eight

paired sternal bones instead of ten of the first mentioned. The markings of the dermal

plates of the plastron are not distinct.

ADOCUS BEATUS, Leidy.

Emys beatus, Eddy, Cretaceous Reptiles, Bmithson, Contrib, 1804, 107.

Remains of a considerable portion of the plastron and carapace of this species from

the marl excavations of David Haines near Medford, N. J., furnish important characters,

as already indicated. The posterior lobe of the sternum is long and flat, and strongly

emarginate behind; its greatest length is 5 in. 9 lin., greatest (anterior) width 5 in. 8 lin.

The; thickness of the hyostcrnal bones is a little greater at the sides than at the median

portion ; latter measurement 7 lines ; all the pieces of the plastron are thicker than those

of the carapace.

The anterior lobe of the sternum in A. beatus would appear to have been more or

less moveable.

ADOCUS TRAVUS, Leithj.

Emys prctvuB, Leidy, Proceed. Ac. Nat. Soi., 18.r>fi, 312, Cretaceous Rept. Tab.

Middlebed, or upper Cretaceous green sand New Jersey.

This species is referred here because of its general resemblance to the others of the

genus. Its costal bones have not yet been procured.

PLEUROSTERNUM, Bell.

Some of the Emydinae of the New Jersey Green Sand exhibit only faint impressions

of the usual horny dermal plates. It is probable therefore that such, were covered

with coriaceous plates as in the genus Dermatemys and some species of Ilydraspididae.

The species which is referred to Dermatemys, I), mavei Gray from Mexico, is further

distinguished generically by a series of marginal plates between the axilla, and groin on

each side, within the usual marginal series. The same peculiarity characterizes also the

genus Macrochelys, which has however no affinity with the present.

The hyostcrnal bones, quite perfectly preserved, of an aquatic tortoise, from the farm

of David Haines near Medford, present the double marginal series of Dermatemys. It

differs from the species of that genus in the apparent fusion of the pectoral and humeral

dermal scuta, a peculiarity which I have not seen in any modern genus of Emydidae or

Ilydraspididae. Tins is characteristic of Pleurostcrnum, and the scuta are really distinct,

the pectoral having an unusually posterior position, on account of the intercalated sternal

AMEEl. PHILOSO. SOC.—VOL. XIV. 33



130 THE EXTINCT BATRACHIA, REPTILIA

bono. The hyosternals are prolonged forwards, extensively embracing the mosostcrnum;

the latter piece is snbcircular, and truncate behind. The episternals and mesosternal

are lost. The extreme anterior lip of the hyosternals is crossed by a groove, apparently

the suture of the gular plate; it has reached the external margin a half inch in front of

the posterior margin of the episternal. Tins would leave sufficient width for an intergular

plate, which would refer the genius to the Hydraspididae. As however the other pieces

of the sternum have been found in England, it is certain that the genus is Cryptodire.

PLEUROSTERIS'UM PEOTORALB, Cope ep. nov.

The plastron of this species is massive, and three times as thick in the middle as at the sides. The posterior

byosteraa] suture has been immoveable, and its rugae are minute. The anterior or axillary buttresses have risen

higher on the costal plates, and are directed obliquely forwards. The axillary outline is deeply concave. Tho

external surface is without sculpture. Behind the truncate axillary plate is one long hexagonal inner marginal,

while the anterior third of a second is truncated by the posterior suture. The posterior humeral dermal suture,

approaches the hyosternal suture towards the median line but slightly.

Width of a hyosternal,

Depth at middle, on hyost. suture,

" outer end " "

Length median suture,

From posterior suture to axilla,

Anlero-posterior extent hyosternal (cxclus. sutural process),

Width inguinal scute interiorly,

" " " externally,

The inferior surface of the plastron is convex, tho interior nearly plane.

The species was about the size of the rtyeluinys rugosa Ag. of the Delaware. It is distinguished from the

Emys pravu s of Leidy by the transverse hyosternal suture, the greater transverse extent, and thickness of hyos-

ternals. In A. firm us Leidy the humcro-pootoial dermal suture Is anterior, and the mesosternal is transversely

truncate behind.

CHELYDRINAE,

The extinct species of this group indicate a suocessional relation of forms such as the

theory of evolution would anticipate.

Those of the Miocene and Eocene periods in America are not known, but so far as

they are in Europe, they resemble those of the present. In the cretaceous, the; genus

Propleura appears, which approximates the genus Chelone in the probable more natatory

character of the fore limb than in Chelydra; the humerus has a more flattened shaft,

and is not quite so much curved as in the latter; its proximal condyle and crests arc

those of Chelydra, and this point bus chiefly decided me in referring the genus to the

neighborhood of the latter, rather than to the Cheloniidac. The independence of the

Cheloniidae rests entirely on the structure of the fore limb, for its other peculiarities are

repeated by genera in various other families. The natatory character has a strong ex-

In. Lin.

3

10.

2.8

1 0.4

1 4.0

2 2,5

4.

8.5
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prcssion in the form of both humerus and femur, and decided by this test, the genera

following are all Chelydroid Emydidae.

The metatarsals of the hind foot preserved, indicate a broad natatory member more

like those of Trionyx than those of Chelydra.

At the same time the vertebral derma] scutes have the most narrowed form character-

istic of various genera of Emydidae. The femur has a slender curved shaft as in Chely-

dra and Chelys. The sternum is more that of Chelydra than of the sea turtles. This is

seen in the narrowness of the stcrno-carapacial bridge, which is very wide in Chelone,

and very narrow in Chelydra. In the; cretaceous genera, the width is intermediate, and

the hyo and hyposternal bones are united medially, and are not merely prolonged ante-

riorly and posteriorly as in Chelone. The lateral sternal regions were therefore less pro-

tected than in the sea turtles, while the general small size and form of the sternal hones

also point to the cross-shaped plastron of Chelydra.

It does not offer any approach to the Pleurodira, since the xiphistcrnum is free from

the pelvis. The cranium of the genus Euelastes, which belongs here, shows the techni-

cal details of the Cheloniidac, with the form of head, physiognomy, and no doubt, the

carnivorous adaptations of Chelydra. In the genus Ostcopygis, also of the cretaceous,

the characters diverge still more from those of the modern sea turtles. Here five margi-

nals in front and three behind, are united with the; disc. The anterior marginal scutum

becomes united with the first vertebral. In other respects the characters are those of

Propleura. In Eytoloma the marginals arc free as in Chelone.

Several genera have been discovered in the lithographic slates and other strata of the

Jurassic period in Germany, Switzerland and France. These; have been described by

Minister, Wagner,* arid Von Meyer.f Some of these are allied to Chelone, but the

majority of them appear to me to have a near relationship to Chelydra, and to those

herein described. This has been scarcely alluded to by the learned authors quoted, and

in general their affinities to existing forms have been but obscurely indicated. Those

which 1 would refer to this neighborhood are:

ElJRYSTERNUM MiillSt.

E. wagleri Miiust.

E. crassipes Wagn. (Palaeomedusa

Mey.)

E. redtenbacheri (Aciclielys Mey.)

[DIOCHELTS Mey.

I. fit/ingeri Mey.

I. wagneri Mey.

Hydeopelta Mey.

II. meyeri Thioll.

Platychelys Wagn.

P. oberndorferi Wagn.

* Abhandl. d. m. pli. cl. K. Bayerisoh Acad. Wiss. IX. t Reptilien o d. Lithograph. Schicfcr.
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Eurystcrnum differs from Chelydra as Osteopygis does, in a greater eoossification of

the discal and marginal bones anteriorly and posteriorly. It (lifters from the latter in the

stout ambulatory foot like that of the Chelydra, and in the apparent absence of tin;

temporal osseous roof, which I suspect Osteopygis to possess. The vertebral dermal

scuta are wider than in any species of our genera, but this is but a specific character.

In Idiochelys the marginal bones arc; more distinct from the disc, entirely so poste-

riorly; there arc numerous omissions of the vertebral bones of the carapace; this docs

not occur among our species so far as known.

Ilvdropelta is in general much like Osteopygis, but in it the hyo and hyposternal

bones, have an articulation by gomphosis with the third and tenth marginals respectively,

a character certainly wanting to the American genera. There is also no median sternal

fontanelle, which is present in our types.

Platychelys has a still greater union of carapacial disc and margin; only three ribs

have free extremities on each side.

Our forms then appear to differ from those; of the Jurassic of Europe, up to the

present time. It is important to observe, that instead of being of marine habit as lias

been supposed, they are representatives of modern fresh water species, and were probably

inhabitants of brackish estuaries of our coast.

*

OSTEOPYGIS, Cope.

Proceed. Acad. Nat. Sciences, I'liila., 1808, 147.

This genus has been characterized above, in part. It has the usual twenty-three

marginal bones with ten costal bones on each side, nine of which send their free extremi-

ties for gomphosis with the marginals. Though in sutural union with the second mar-

ginals, each sends a costal process into a, corresponding pit of the latter. The inter-

costal union is prolonged, and the vertebral scuta are rather narrow, and do not therefore

extend far on the former. The four posterior marginals arc prolonged considerably within

the groove marking the suture of the costal and marginal scuta. The posterior marginal

plates of all the species an? very Hat and expanded, the lateral on the contrary trigonal

or subtrigonal in section, with a distinct inferior plane.

The accompanying cut gives the characters of the genus as exhibited in the carapace

of the typical species. The dermal sutures are omitted from the left side, so as to show
more clearly those of the skeleton.

The plastron of Osteopygis is more like that of Chelydra than any other known
genus. The hyo-,hypo, and xiphisterhals are united on the median line by a coarse open

suture as in that genus, and are not separated as in Cbelone. They arc much more united

than in Trionyx.
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Fiff. 38.

OSTEOPYGIS PLATXLOMTJS carapace.

The xiphisternal is united with the hyposternal precisely as in Chelydra, that is,

by a mutual marginal gomphosis at the anterior extremity of the former, its peg being

the external; and by a deep groove in the inner margin of the xiphisternal, which

receives the adapted margin of the hyposternal. The xiphisternal lobe is wider than in

Chelydra, while the bridge is very much wider, being about as in Trionyx, and much

narrower than in Chelone. This constitutes a point of separation from the first named

genus. There is a median fontanelle, larger than in Chelydra serpentina at the junc-

tion of the four sternal elements. The external margin of the hyosternal, is free and

serrate as in Chelydra. The mcsosternal has not been identified, but the epistcrna are

narrower and greatly incurved, more as in Chelydra and Chelone than as in Trionyx.

In the accompanying restoration, the shaded portions are those which have not been pre-

AMKRI. PHILOSO. SOO.—VOL. XIV. 34
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served. The outlines of the cpisterna are not entirely demonstrable. The scale is near

that of the carapace preceding, but is a little too large.

Fig. 39. 1

OSTEOPYGIS PLATYLOMUS plastron.

Dermal sutures are visible in the two species whose sterna we have. Abdominal and

inguinal plates can be demonstrated; the anterior are not distinguishable. If anal scuta

exist, they must be very small, but they arc probably absent as in Cbelydra.

Some of the Eocene Chelones have the posterior vertebral plates more dilated than in

the recent species, but they all present the penultimate marginals supported by a distinct

pair of ribs, and the anteripr marginals separate from the disc, and without rib.

The femur of a presumed species of the- genus is more slender than in the Chelones,

but resembles closely that of Trionyx, while two phalanges of the same are peculiar in

their stout base and subterminal constriction. They arc however flattened and have

transverse distal condyles, being thus rather adapted for paddles than for progression,

thus showing the genus to have been truly aquatic.

There appear to be remains of three species in our collections distinguished as follows

:
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I. The margins of the posterior marginal plates continuous, either notched or even

medially.

a The rib-fossae of the marginals flat; ?no nuchal senile.

Upper margin of inner face of (7th and 8th) posterior marginals much produced;

lower margin not prolonged. Lower margin of 5th and 6th marginals not projecting,

their inner face vertical. Outer face of narrow marginals convex or little concave 1

, their

scuta l.f long as wide. Eighth marginal \ wide as long. PLATYLOMUS'.

aa The rib-fossae of the lateral marginals cylindric; a nuchal scute.

Upper and lower margins 7th marginal both prolonged ; lower margin 5th very much

produced inwards giving a horizontal inner, as well as outer face; outer face of narrow

marginals concave except the anterior; scuta of latter 1| long as wide; 9th marginal '

(;

: '

wide as long; 5th marginal nearly .75 wide as long. EMARGINATUS.

II. Margins of the posterior marginal plates acuminate medially.

Posterior lateral bones short, wide, width greater and length, pit round, margin

strongly repand; anterior laterals less confluent with disc, strongly concave on outer face.

CHELYDIUNUS.

OSTEOPYGIS PLATYLOMUS, C\qc Sp. Nov.

This species is represented by portions of two individuals, first perhaps half the carapace and plastron with all

the marginal hones of one side, and many of those of the other, of a large individual from the Peinberton Marl Com-

pany's Pits, Burlington Co., N. Jersey, presented to the Academy by Dr. Samuel Ashhurst; the second, a few por-

tions from the pits of David Haines, near Mcdford, Camden Co., N. J.

The carapace is flat, as indicated by the slight curvature of numerous costal bones, and without keels, as indi-

cated by an anterior and two posterior vertebral bones. The posterior and adjacent margin is flat and wide, extend-

ing to a thin edge. The anterior vertebral, has the anterior margin entirely forming a deep notch, extending to

nearly opposite the lateral angles of the bone a feature not seen in the genus Chelone. It is crossed not far from

its middle (it is broken behind) by the dermal suture, The posterior vertebral is transverse, occupies a concavity

forroed.by the three posterior marginals, extending to beyond the middle of the penultimates on each side. The

posterior vertebral dermal scute is of great width, its outer suture not reaching the marginals on any of the bones

just mentioned. The anterior vertebral scuta, as seen on numerous COStal bones, were of peculiar form. Their

borders diverged very little, at their anterior and posterior portions, but curved outwards abruptly to meet the, costal

dermal suture, forming an acute angle.

Marginal bones heavy at the sides and in front, the former concave on the upper face, the lower face plane but

upturned at the edge. Front laterals convex below with broad rounded margin; none of these projecting above the

marginal derma] suture; except to foim suture with costal plate as in C. repanda. This suture; lirst, appears on the

middle; of the tenth marginal bone counting the lateral caudal as iirsl, : marginal hones eleven on each side, all with

equal lengths, as in Chcloniidae.

The rib pits are Hat, very much so medially, the anterior one more nearly cylindric.

The width of the marginal scute on the ninth and' tenth marginal bones, is 1.66 its length, measuring from the

obtuse margin. The width of the first (posterior) scute is nearly equal to its length.

The surface of the bone generally is marked by small irregular straight grooves.

Portions of the sternum arc parts of two hypo, a hyo-, and xiphisternal. The lryposternal of the left side has a
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less antero-postcrior extent between the groin and transverse suture than in the species of Ohelone. Its trans-

verse extent at the same region is greater, implying a greater closure of the Sternal fontancllo. Tt presents on its

outer posterior margin a pit for articulation with the xiphisternal by gomphosis. The hyostemal of the right side

is much heavier than the last, and has a bevelled outer anterior face, where it rises steeply to meet the marginal bones

of the carapace. Its sutural margin is broken away. The xiphisternal is broken at both ends; it is flat and

rather thin. A large part of its inner margin is fitted for articulation with the long hypostcrnal. Its thin outer

margin is contracted gently, nearly opposite the middle of the posterior fontanellc.

There are no distinct dermal sutures crossing these. The nuchal marginal scute is confluent with the first

vertebral.

Measurements.

Length of second marginal,

" eleventh "

" camhd

"Width of second "

eleventh

caudal "

" sixth, infer, face (average^,

" last vertebral,

" an anterior do.,

" episternal,

" hypostcrnal (longitudinal),

Length inner suture episternal,

" free rib,

Width costal hone distally,

Length carapace (estimated),

Width

OSTEOPYGIS EMARGINATUS, Cope Sp. Nov.

Of this species a considerable portion of carapace and plastron were discovered near Barnesboro, and deposited

in the; Museum at Rutger's College by the State Geological Survey of New Jersey, under Prof. (loo. II. Cook.

It is near the 0. platylomus, but differs in the greater width of all the marginal bones in relation to their

length, in the greater prolongation of the inner edge of the lower race of the lateral marginals, and in the cylindri-

cal ribs and rill pits of the lateral marginals. In the O. platylomus the rib pits air, everywhere alike, entirely flat

and longitudinal.

A vertebral osseous plate is strongly cmarginate anteriorly, as in the last species, but not to more than half the

depth; the piece is more elongate, especially the antero-lateral or short sides which enter the greatest width twice,

in the platylomus 2§ times. In this specimen it is not crossed by a dermal suture; in the other it is, hence the

plates compared are not the same, but, probably arc only adjacent. A costal bone exhibits the head of an anterior rib,

which has a strong spongy crest on its anterior margin. The anterior sutural margin converges outwardly towards the

posterior margin, which is parallel with the rib axis. On the upper surface the sutures of the plates arc distinct;

the anterior vertebral is very divergent, making an angle of 45° with tho median line. The anterior suture of the

posterior plate of the two is less divergent. Three junctions of posterior and anterior vertebral scute sutures with

the costals, compared with two similar junctions in the O. cmarginatus, show that the former come together at a

less angle, and arc therefore more oblique. The anterior marginal scute is, as in Chelone, present and not conflu-

ent will, the first vertebra] as in (). platylomus. Both the first and second marginal bones are entirely united with

the carapace: in the 0. platylomus but the inner half of the second. The anterior vertebral bone widens within

tho margin as in other species, but if is tin; first costal which completes tho consolidation of the carapace anteriorly.

Both second and first marginal bones are slightly concave along the outer face; both are convex or piano in tho

species before described.

Ft. In. Lin.

2 10.1

2 11.1

8 8.7

1 1'.

:i 9.5

2 7.2

1 9.

2 4.

2 2.

2 5.5

2 4.

2 8.

1 5.

2 11.5

2 2

2



AND AYES OF NORTH AMERICA. 137

The third and fourth' marginal bones, while of the same length as tho3e of 0. emarginatus, are half as wide

again, a form produced by the projection inwards of the lower face, The fifth presents the same peculiarity in a

more marked degree, and has a thicker outer margin or is more rounded from below. The fossa, for the rib is less

than .2 the length of the bone, while the same in (>. emarginatus is .33 the length. The seventh marginal has the

prominent inner lower edge, but is more elevated than the same in the species last described. Its superior surface

is therefore considerably more concave. The, most, posterior marginals, as characteristic of the genus, are prolonged

considerably within the inner suture of the marginal scuta,. They are quite flat, plane above, and with a rounded

concavity beneath within the margin; the rib pit is flattened in these. The dermal suture crosses the marginal hones

in all the marginals from the fifth backwards inclusive just in front of the costal pit. A hyosternal, a hyposternal,

and (wo xiphisternal bones are all that remain of the sternum. They are of much the same form as those of 0.

emarginatus. Tin; hyposternal has the external groove posteriorly to receive the xiphisternal, while the episternals

have a, groove internally to receive the hyosternals. The xiphisternal are toothed on their inner margin for common
suture which is not, so long as in o. emarginatus. The xiphisternal have evidently been shorter and more broadly

rounded behind than in that species. They have not, tin; same thin acute external margin proximally nor strong

intermarginal thickening distally seen in the same, but are of more uniform proportions. The hyosternal preserved

is 1,1k; distal portion, while thai, of 0. emarginatus is chiefly proximal. It is however obviously a, thinner plate than in

the latter, and more as in Propleura sopita. The anterior margin preserved is that between the, episternal an 1

axillary portions; it is regularly thinned out; the distal part of the bone is flat, and the median suture toothed. A
short free margin indicates a mesosterual fontanelle. Median and posterior fontanelles also present,.

Measurements,

Length second marginal,

Width " " (external)

Length fifth
"

Width " " (below)

Length seventh "

Width " " (below)

Length tenth "

Width " " (external)

Length of a, vertebral bone,

Width "

from end of xiphisternal notch to anterior margin of hyposternal,

Greatest width episternal,

In. Lin.

0.7

4.

11.

o S.

o :'..

w to.:,

2 5.

1 9.5

o
(i.

3 4..>

Portions of another individual from Barnesboro, confirm the characters already given, and indicate the largest

Of the group known by the shell alone.

The remains are the first and eleventh marginal bones of the right side, and the fifth of the left, with the nuchal

and numerous costals, including the humeral or first costal. Also several vertebral hones, with parts of the sternum,

the scapula, COraCOid, femora, etc.

The marginals exhibit the characters of the genus, the eleventh particularly, which is wanting in the first

specimen, exhibiting asuture for union with pygal bono. It is therefore produced much beyond the suture, of the

marginal scuta,, a peculiarity not, existing in any species of Propleura. The same, hone is relatively considerably

stonier than in I'. sopita,. The first marginal is deeper and shorter than in the same, and the fifth differs in the same

way. anil is much w ider as w ell. The nuchal is concave and arched medially, and bears a well marked marginal

scutum. The adjacent scutum on each side is relatively shorter than any of the others, and has an'oblique inner

suture.

The vertebral hones are narrower than in the (). platylomus and are elongate oval in outline behind. They

present superiorly a- shallow longitudinal groove interrupted at, the middle of the length.

Tim scapula, presents a, short coraeoid articular surface. The procoracoid is flattened in the plane of the scapula.

AMERI. PHILOSO. SOC. VOL. XIV. 35
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Lin.

6.5

.8

The femur presents the usual constricted cylindric shaft, with trochanters whose planes -include an angle a little

Less than 90°.

In.

Length of eleventh marginal, 8

Width " " 4

Width of a costal,
''>

" " first marginal,

Length " " 2

" nuchal bone, •>

" vertebral, 2

Width

Diameter .shaft of femur,

15.5

7.;j

OSTEOPYGIS CHELYDRINTJS, Cope, Sp. nov.
'

This large ami most distincl species was found in the same locality as the preceding. It is unfortunately only

represented by ten marginal plates more or less perfect, and portions of some costals, but those are sufficient to Indicate

some of its peculiarities. 11. combines more of the peculiarities of Chelydra in these pieces, as Euclastes docs in the

physiognomy of its cranium.

The marginal bones are relatively much shorter than in any of the other species. If is however referred to this

genus with certainty since the anterior rib-bearing marginal bone has been united with the middle disc by suture,

ami some of those; posterior are ossified within the common margin of the costal and marginal scuta. The outer

margin of these and of the median bones of the series, is very heavy, but little produced, but projecting from a,

concave upper fi.ce. The inferior faces of the posterior median are convex and produced inwards further than usual,

and joins the inner face by an obtuse angle. The rib-pits extend deeply, or to within a, short distance of the surface.

One posterior marginalia thicker than in 0. em argi natus and has a, convex inferior face. The upper margin

of the inner face; is prolonged above (he lower. The rib-pit is round; the dermal suture, well marked. On. this bom;

the character of the posterior outline is marked. The anterior half of the margin is quite concave, leaving a, strong

and prominent angle at the extremity of the dermal suture. This is much stronger than those; seen in Catapleura

rcpauda, though the bom; described is more posterior than those of the latter.

The surface of the posterior bone has some faint vascular grooves; tin; others are without them, but are of a.

course texture.

Measurements.

Length posterior marginal,

Width

Depth " " within,

Width lower face middle marginal,

Length anterior united marginal,

Width

Width derma] scute on same,

Thickness costal bone,

PROPLETJRA, Cope.

This genus of Chelydrinae is intermediate between Osteopygis and Lytoloma, present-

ing more characters of the former than of the latter, so far as regards the carapace. The

marginal hones are free behind, except probably that the median is attached to the

posterior supernumerary vertebral (this piece is lost, in my specimens); and the series of

marginal dermal scuta are connected by a median marginal cut off from the anterior

Tit IAn.

3 0.8

8
o

9.5

i 7.7

2 (i.

1 !).

1 r.s

4.
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vertebral, as in Chelone. This occurs in Osteopygis. The anterior connection between

the carapacial disc and margin is more as in Osteopygis. The first marginal has a weak

connection with the disc, but is almost free posteriorly ; the edge of the second marginal

U broken, but I have doubts whether it was attached as in the known species of Osteo-

pygis by the margin; it was supported by a strong rib as in that genus, a point in which

both differ from Chelone.

Fi£. 39.

Carapace of Pboplbtjea Soi'ita, restored.

The lemur has the slender shank of Osteopygis ; the humerus is broad and stout.

I. Margins of posterior marginals regular or convex.

Upper and lower inner margins, of 8th marginal bone equal, with cylindric fossa,

width | the length—that is much longer than in the O. platylomus : vertebral scuta, elon-

gate, little dilated at lateral angles ; width 5th marginal bone little over .6 the length.

S0P1TA.
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The accompanying cut is a restoration of the typical species of the genus, and may be

compared with those of the genera preceding and following. Like the others, it is derived

from a great number of broken fragments which have been arranged and attached. On

one side the dermal sutures have been omitted for clearness sake.

The structure of the sternum appears to be identical with that of Osteopygis.

Tt may be added that the genus Euclastes, Cope, was established on the cranium of a

turtle, which will perhaps be found to enter either this genus or Osteopygis, in either of

which cases it will have priority of publication.

PROPLEURA SOPITA, Leidy,

CMone topita, Leidy, Cretao. Rept. N. Amor. Smiths, contr. xii., 1.04. Osteopygis «., Cope, Pr. A. N. S., Phila.,

1808, 147.

This species is indicated by two marginal bones, part of a costal, half a femur, a tarsal and two phalanges, which

lay in close proximity in a block of the Timber creek Limestone taken from the quarry of Barclay Edwards, near

Harrisonville, Salem county, N. .1. The original specimen, several marginal bones of one Individual, are in the

State Collection of New Jersey, while the specimens also described and figured by Leidy in the Cretaceous Reptiles,

I can scarcely refer to the same species.

The principal evidence, however, on which this species rests, is a partially complete carapace and plastron, with

some limb bones from the marl excavations at Birmingham, N. J.; and for which the Academy of Natural Sciences is

indebted to Judson Gaskill, one of the proprietors. The portions preserved are the first, third, fourth, seventh to

caudal marginal hones of one or both sides; the front vertebral, with numerous costals and the hyo- hypo, and frag-

ments of epi- and xiphisternal elements.

The specimen is of about: the same size as that on which Osteopygis emarginatus, frcm Ihe same place is chiefly

based, and the anterior marginal bones are similar in proportions to those of the latter, and not so broad in relation

to their length as in 0. platylomus. In some other respects it approaches nearer the otter, which seems to stand

rather between it and the 0. emarginatus.

The front marginals are of about the same length as those of the <). platylomus, but are very much thinner and

lighter. The external margin of the first is convex and continuous, with a marked concavity of the nuchal hone.

which is slighter in 0. platylomus, and is wanting in 0. emarginatus. The posterior part of the first is of increased

thickness, while the second is slid more rapidly heavier. They have no groove on the inner inferior edge, but a wide,

shallow one externally. This is weak on the third
;
the external face of the fourth exhibits a slight contiuuatii f

it ; the same face of the fifth is regularly concave. The superior face of the seventh is gently concave, and the inferior

more strongly convex. The edge of the eighth is slightly everted, while the more posterior areflat. The rib-pitsare

round conic, those from the ninth posteriorly not completed above, from the thinness of Ihe hones. The edges of the

posterior bones are not prolonged within that dermal sutural groove. The intermarginal dermal grooves are more

indistinct in this species than in others, or at least are so in the three specimens I have seen. The COstO-marginal

suture is not visible either on the fourth or any more anterior marginal bono.

Length of edge of nuchal marginal,

Length of first marginal.

Width of "

Width of fourth " above (greatest)

Width of " " below (median)

Length of "

///, J/iii

4 (i

2 <).(>

1 9.6

a

i 2.5

2 11.2
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In. Lin.

3 1.4

11.5

2 2.5

8 fi

3 3

Length of seventh marginal,

Thiokness of " " posteriorly

Width of " " below

"Width of eleventh " above

Length of " " (median)

Large portions of many costal bones arc preserved. Those show the ossification to have been more extensive than

in the species of Chelono. Their thickness is more uniform than in some species. The capitnla of the ribs are round,

and are on gubcylindrio bases. The anterior is peculiar for its flattened form ; on its anterior margin is a broad rugose

band, which contracts into a groove on the side of the capitular process. The dermal sutures are quite distinct. The

vertebral scuta arc longer than wide, with bracket-shaped lateral sutures, little prolonged at the angles. One of the

transverse intervertebral sutures is strongly concave, probably backward. Where the capitulum springs from the

Inferior surface of the costal bone, there are usually six, or more, or less, radiating short grooves, pointing towards it

as a centre.

In. Lin.

Width of costal bone, 1 7.8

Thickness " "on margin, 3

Length poster half lateral suture vertebral scute, 2 2

Width vertebral scute on costal bone (greatest) 2 4

Large portions of both hyosternal) and both hyposternals are preserved, with fragments of an epi- and xiphisternal.

The inguinal margin is strongly curved and thickened ; its median portion is concave, with a sharp margin below.

The axillary thinned medially and inwardly, and thickened outwardly. The hyposternals are also thinned towards

the hyosternals. The episternal is acuminate posteriorly, and steeply bevelled on the outer margin. The xiphis-

ternal is attached as in osteopygis, by a groove on its inner face, embracing the margin of the hyosternal. This

groove is, relatively, considerably shorter than in the two species of that genus known. The proportions of the bone

are narrower than in them ; the edge is thin, and the surface rises abruptly from it over a thickening which does

not appear in either of the before mentioned species. The external sutural process is also moro posterior. The

margin of the hyosternals is thinner than in 0. cmarginatus, and they thicken inwardly as well as outwardly
; they

only thicken outwardly in O. platylomus. .

Lin.

Width hyosternal, 24,5

Thiokness inguinal margin hypostornal, 5.8

Width xiphisternal (cross axis) at end inner hypostornal groove, 19

Width episternal two inches from proximal end, 14.5

A perfect femur, and a humerus with the head injured, were procured with the other bones. The former is

characterized by its slender shaft, tin; great antero-posterior extent of its united head and great trochanter, and the

large transverse extent, of the condyles. In general form it is much more like Chelys than Chclone, though in the

points mentioned it exceeds the former. The articular surface of the head is very convex, and is prolonged in a

narrow band along the summit of the groat trochanter. The little trochanter stands nearly at right angles to the

first. The shaft is sub-round medially. Compared with the femur described under Taphrosphys molops, but which

may belong to Propleura augusta, the inner tubercle is not so prominent and acute, and the posterior projections of

the condyles are not so strong. The head of the uncertain femur is not projected so far forwards, and is much more

convex ;
the great trochanter is not continuous with it, hence the articular surface is not prolonged.

In.

Length of femur,

Width of head and trochanter,

Width of condyles,

AMELII. rillLOSO. SOO VOL XIV. 35

Lin.

o

22

18
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The humerus is curved like tlie femur, but is flatter and broader as compared with the other dimensions. The

shank is flattened, and the condyles relatively less dilated transversely than those of the femur. Inside the inner

distal margin is a deep open groove, for the passage of the humeral artery. The coracoid has a constricted shall

;

its clavicular articular face is short, and the suture smooth. Tn Trionyx, the latter is longer and interlocking.

Estimated length carapace,

Estimated width "

In.

26

24

The following characters are observed in the Harrisonville specimen :

The species differs from the Osteopyges in its relatively wider posterior marginal plate, with very indistinct

dermal sutures ;
though (tie surface is fully preserved and the vascular grooves distinct, these are very faint. The

costal pit is less flattened, and the inner margins of the plate are equal, the upper being less prolonged. The ante-

rior marginal differs from the same in 0. emarginatus, in lacking an open groove within the lower margin. The form

of the femur has been noticed in the remarks on the genus. It is considerably curved, and with a, slender shaft.

The inner condyle is the larger, and within it is a, compressed longitudinal ridge. Surface striate with small ridges.

Edge of the posterior marginal hone slightly recurved.

Length eighth marginal,

Width

Depth " " at rib pit,

" hist anter. marginal with rib at margin,

Width condyles femur,

Diameter shaft, near middle,

Length phalange,

'n. Liu

:s 7.5

3 1.5

li.

a

0.5

i 0.7

8.5

t 1

The Euclastes platyops, Cope, is only known from a cranium found in the same limestone. The present species

bears some nearer relation to that in dimensions than any known.

A very large specimen of this species was presented to tl.e author by John Miers, who procured it from his pit near

Ilornerstown, from the upper cretaceous green sand. Its dimensions exceed those of any of the other Chelydrinae,

yet they present the incomplete [extension of the union of the marginal and carapacial bones characteristic of the

genus.

Length of ninth marginal

Width,

Depth (medially within),

Length tenth marginal,

Width,

In.

4

3

1

4

4

Lin.

4

(i

2

1

1

These marginals arc opened by 1. 1. c. margiuato at tin; end of the inter-marginal ecutal sutures. The mea are

ments of the proximal extremity of the humerus give further indication of its proportions.

Length of the condyle and deltoid ridge,

" " " alone,

" " postero-interlorerest,

In. l.in.

2 i)

1 4.5

1
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CATA PLEURA, Cope.

Tn this genus, as in the two preceding, the earapacial disc is united by suture to two

marginal hones, on each side of the nuchal bone, forming a solid arch. What the mode

of attachment between the two may be posteriorly, material is not sufficient to deter-

mine; but from the form of some tenth and ninth marginals, I. suspect that this union is

not so great as in Osteopygis, but rather as in Propleura, by the caudal marginal only.

There is a nuchal scutum, as in the last genus. What distinguishes it from that genus, as

well as from Osteopygis, is the entire absence of the rib and pit articulation between the

second marginal and the corresponding costal bones. It is in this respsct similar to Che-

lyd ra, and to Chelone, counting one rib less than in Propleura. From the similarity in

thickness and form of the first marginal, 1 suppose the genus Lytolomato have been simi-

lar to the present, in this respect, and a supposed second marginal confirms the view.

The only species of this genus yet known is peculiar in the form of the nuchal margi-

nal. It is not wider than the first and second marginals, and does not, therefore, extend

over the front of the carapace, as in Osteopygis, Chelydra and Chelone. It is intermedi-

ate in extent in Propleura sopita, while it is identical in form in the Lytoloma jeanesii.

The natural position of the type species is, therefore, plain enough. In the present genus

and Propleura the form of this piece is perhaps of not more than specific value.

I. The margins of the posterior marginal plates repand or concave.

Posterior lateral hones, with upper margin produced within, narrow ; width 6-7ths

length, margin, openly repand ; anterior marginal scuta, 2% long as wide, many of these

bones confluent with disc, none concave on outer surface.

C. REl'ANDA.

«! '

CATAPLEURA REPANDA, Cope.

Osteopygis repandua, Cope, Proo. A. N. Sri., Phila., L86S, p. I 17.

This species is bused on remains of one individual, which is represented by parts or wholes of ten marginal and

of many costal plates, lis size, is smaller than the preceding species, and it is further characterized by the repand

outline of the posterior marginals with obtuse points at the dermal sutures. The middle marginals are concave in-

stead of convex below, as in 0. emarginatus. The narrow anterior marginals are convex on the outer surface, and

bear very elongate scutes, which are narrower than in any other species. Five of these marginal bones have been

united above by suture to vertebral or costal plates, indicating the same degree of ossification as in 0. e margin a-

t u s . The dermal sul ures are less marked than in that species, but are indistinct, as in P. sopita. On two coi tal

plates, the margins of these are distinot. They are straight, make open angles with the transverse grooves, and with

each other, and indicate scutes longer than broad. The costal bones are plane, longitudinally, but considerably de-

curved from and below the middle. The costal ridgo is distinct throughout, and narrow, and extends obliquely to

the posterior suture, and then projects shortly for attachment to the marginal bone. The costal beads present at their

posterior bases an acute ridge, which diverges posteriorly, embracing a strong groove between it and the body of the rib:

both extend but a short distance posteriorly. 1 have not seen this feature in the ribs of the 0. emarginatus, and 0.

platylomus.
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In. Lin.

2 1.5

1

7

2 4..",

1

!)

1 9

1

5

1 11

2.5

The vascular grooves are quite distinct, forming short, straight and zigzag, sometimes crossing grooves. In the

posterior or wider marginals, the upper inner margin is produced inwards above the lower. The rib pits are round.

None of the marginal hones have recurved edges.

Measurements.

Width of a posterior marginal,

Depth " " " within,

Depth " an anterior " at edge,

Length " " "

Width "

Width of dermal scute; on same,

Width of middle marginal, above

Width " " below

Length of costal bone on curve,

Width "

Thickness of costal bone at middle margin,

The specimens on which this species are based were obtained from the pits of the West Jersey Marl Company,

near Bamesboro, Gloucester county, New Jersey, and were presented to the author by I. C. Voorhees, Superin-

tendent there.

LYTOLOMA, Cope.

This genua is more like Chelone than any of tin; Chelydrine forms here described.

The characters are derived solely from portions of the carapace which are preserved, and

arc as follows :

The marginal hones free from the carapaee except at the anterior and posterior por-

tions, narrow anteriorly, expanded behind.

The evidence for these characters consists : first, of a median and a first marginal bone

of a species from the green sand of Bamesboro ; second, of two marginals and a mandi-

bular arch from Birmingham ; third, of four consecutive posterior marginals from Mullica

Hill; fourth, of parts of a skeleton from Hornerstown. The first represents the Chelo-

nioid freedom of all but the nuchal marginal plate, in front, by the entirety of the margins of

the first. The second presents a, free anterior marginal, and a narrow middle marginal

with rib pit. The third probably belonged to the same species as the last, and presents

in the inner margins an absence of the disposition to expansion, which exists in the genus

Osteopygis, where the union of disc and marginals is extensive. It appears to have been

similar to the genus Propleura in the posterior part of the carapace.

Two species of the genus appear to be indicated by the material at my disposal, which

can be thus distinguished.

The anterior (first and probably second) marginals with entire convex margin.

L. JKANKKII.

The anterior (second and probably first) marginals with openly emarginate margin.

P. ANGUSTA.
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LYTOLOMA JEANESII, Cope, Spec. Nov.

Tliis turtle is known by two marginal bones, the nuchal with its suture for the first vertebral distinct, and the

first with the usual divergent suture for union with the, nuchal. A second specimen, which T owe to the liberality of

John Meirs, was taken from the lower part of the upper Greenland bed at Hornerstown, Monmouth county, N. .T.

It shows its relationship to the Catapleura repanda in the narrow proportions of the nuchal bono, which thus

resembles an ordinary marginal, and differs entirely from the form in Chelydra and Clielone. Another point of simi-

larity is the union of this bone with the first marginal by a coarse gomphosis, the process pertaining to the latter.

Its marked peculiarity is the normally narrow and free first, and therefore second marginal bones. The first

gradually narrows inwardly, and is bordered by a regular, slightly concave, free margin. Its suture with the nuchal

is straight : its suture with the second lias the entering angle near the outer margin seen in C. repanda, P. sopita,

etc. The rounded margin of the nuchal is not heavy; that of the first marginal is more so than in 0. repanda, and

increases near the posterior suture.

An indistinct SCUtal suture crosses the middle of the marginal; but whether the marginal scuta arc narrower than

the bono, cannot lie determined. The line separating the first vertebral from the nuchal descends, or narrows the

nuchal scutum, but not so rapidly as in 0. repanda,, being straight instead of concave.

The first marginal bono is three-fifths as wide as long in the, present species ; in the 0. repanda four-fifths as wide

as long.

Width nuchal marginal,

Width " scutum,

Width first marginal,

.Linen.

10.5

8.5

15.5

The Hornerstown specimen furnishes portions of several costals, and three marginals, with the head of the

humerus. They were taken by the writer from the green sand, in natural relation; they indicate an animal of as

large size, as the Osteopygis emarginatus, and demonstrate that the characters on which this genus rests, although

those of immature Ostcopygos, are nevertheless those of adult animals.

The superior margin of the first marginal is entire, and rather thin, showing its complete separation from the

carapacial disc. The outer margin is somewhat thickened, and the proximal extremity exhibits the usual wedge-

shaped articulation. Length exteriorly, 8| in.; width, 1 in. 5 1. A lateral marginal, perhaps the sixth, is remarkable

for its narrow form, and the nearly equal measurements of the three chords of its transverse section. The external

face is thus very oblique and the margin not at all recurved, or in any way cmarginato. The rib pit is round conic'.

Length, I! in. I) 1.; external face, 1 in. lin. wide; internal chord, 1 in. 5 1. The inferior and superior inner margins

are alike, thin and acute. Width of a costal bone, :i in. 6 lin; depth near sutural margin, !! lines. Diameter humeral

condyle, 1 in. Clin. The oostal bones are without sculpture.

Discovered in the upper green sand-bed or the upper Cretaceous, near Barncsboro, Gloucester Co., and

Hornerstown, Monmouth Co., N. J.

This species is named after Joseph Jeanes, of this city, an active and liberal member of the Academy of Natural

Sciences of Philadelphia.

LYTOLOMA ANGUSTA, Cope.

Chelone sopita, Leidy. Cretao. Kept. U. S. Smithsonian Coutrib., XII., p. 105 (Second Specimen), Tab.

XIX., fig. 2.

Posterior and lateral marginal bones, with the upper margins, not produced beyond the lower. The second with

a deep, open emargination, the length twice the average breadth. Width of fifth .5 length, the superior surface con-

cave; vertebral scuta wide, angles produced.

This species is at present indicated by a mandible and some marginal and costal bones. These are, however, so

characteristic and different from anything hitherto observed in the Cretaceous Green Sand of New Jersey as to de-

AMERI. 1MIIL0S0. S00.—VOL XIV. 37
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mand record. Its form suggests the same portion of the Thalassochelys planimentum and Th. craasicostatus of

Owen (Chelone Ow.) from the Eocene of England; but it is much more obtuse, and broader, in relation to its length,

than either of these. As the extent of the symphysis among Tostudinata bears some relation to the position of tho

posterior opening of tho narcs, the pertinence of this jaw to the Euclastes platyops suggests itself. Its flatness and

shallowness, and want of recurved alveolar margins, arc appropriate to the shallowness and small alveolar margin of

tho maxillo-palafine face. There is, however, no trace of that elevation and acummation of the extremity of the

symphysis, associated with the premaxillary concavity and foramen to tho nasal meatus, which is to be looked for,

and which occurs to some extent even where the foramen is wanting, e. g., in tho Thalassoohelys caouana. In its spe-

cific features, It is different from the E. platyops in its greater abbreviation. In the former, the width at

the anterior margins of the coronoid process is to the median length anterior to the line between these points, as

2:4-5; in the latter, measuring on the cranium below, as 2:1 3-5.

In this species the posterior margin of the symphysis is opposite tho anterior part of the coronoid bono
;
tha an-

terior margin of the ooronoid elevation of the dentale measures the posterior or third of the symphysis. The sutures of

the dentale with other elements nowhere consolidated. Tho internal groove passes round the hinder face of the arch,

situated deeply between the prolongations of the superior and inferior plates. Mandible beneath, flat, abruptly ris-

ing to tho alveolar ridge. This is broken away, but from fragments of surface remaining, has been but little elevated.

Superior alveolar faces, nearly plane, slightly elevated longitudinally on the median line, where tin; surface is slightly

striate. Tortious of the superficial plate remaining offer no evidence of an upward curvature, though a small portion

of the extremity has been worn off.

A striking feature in this species is the size and depth of the fossa for the insertion of tho masseter muscle. It

is relatively greater than in any of the recent Cholonidio which I have seen, and indicates great muscular power.

This in cessitates the shortness of the mandible, as it is less strengthened in the vertical direction than the modern

species. The mental foramen enters in tho anterior portion of this fossa. The dental foramen, of equal size, enters

below the middle of the coronoid bone. The wall of the fossa is the inferior plate of the mentum prolonged into a

strong ridge.

Measurements.

Length of symphysoal line,

"Width ai, anterior margins, coronoid processes,

" apices coronoid bones,

Elevation apices coronoid hones,

Depth at symphysis behind,

Lilies.

25

42.7

42.7

1!)

8

Two portions of peculiar marginal bones, from the left side of the carapace of one of the Chcloniidae, found at

the same time and place as preceding, have much the: same mineral character, and probably belong to it. The piece

from the median margin is quite thick on the inner face, which, with the upper face, is concave; lower, slightly

convex.

Lines.

Depth within, l0 - 5

Width below, 15 - 5

Width above, li5

Fossa for costal extremity, open conic.

A portion of what is perhaps a fourth left marginal, is triangular in section, each side concave, the inner fare

most extensive. The margin is obtuse, and presents an open concavity, thus connecting the forms of the second and

fifth bones here described.

Width of inferior margin, 9 - 5 Hn™-

Second marginal very shallow, vertically; a very open cmargination between dermal shields, which have left a

shallow sutural groove. It presents a narrow truncate inner margin, and there is no rib-pit in it.
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Depth within (distally),

Greatest width,

Width at emargination,

Lines.

7.

16.5

13.5

A costal bone of I lie right side, with its external portion broken away, accompanied the above, but probably does

noli belong to the same speoies. It is thin, and the head of the rib is almost cylindrio. The surface is marked with

delicate vascular grooves, which are largely parallel to each other. The external angle of a vertebral scute falls near

the posterior border 2.3 inches from the vertebral suture, indicating considerable breadth. The angle is right. Th e

anterior outer suture is slightly concave, and begins to assume a nearly longitudinal direction on the costal suture,

one inch from the vertebral.

Width of bono,

Thickness at lateral suture,

Longer vertebral suture,

Lines.

23.5

2.5

14

The specimen indicating this speoies was found near Pemberton, Burlington Co., N. J., and was presented to the

Museum of the Academy by Dr. Samuel ^shhurst. At the same time and place were found plates and a broken femur
of correlative size of a large individual of Prochonias sulcal us; the latter measured 18 linos across head, and 1G across

condyles. There were also remains of Adocus, Kyposaurus, Holops, and Mosasaurus.

Prof. Leidy describes (Cretaceous Reptiles) two species of Marine Turtles Chelone sopita, and Chelone ornata.

There is no evidence that the mandible herein described pertained to either of these species, and the identification of

the accompanying marginal bones indicates a considerable difference. These are in the present species concave be

low, iu the P. sopita convex or plane. In L. angusta the suture of the dermal scutes marks ail entrant angle; in the

P. sopita, a projecting one. The same bones are relatively narrower than in any of the species of Osteopygis, and
have planer margins, and round pits. Their narrowness suggests that the oxtremital marginals may have been still

loss united with the disc than in the species of Proploura.

Tins species is also known from the three marginal bones, and part of a fourth, described and figured by Dr.

Leidy, as above. I suppose them to be from the sixth to the ninth of the left side, inclusive. The animal has suffered

an injury, as a deep notch is cut in the margin between the eighth and ninth, and another just behind the rib-pit of

the ninth.

The species differs markedly from the P. sopita in the flatness and slenderness of the more lateral marginal bones,

and were it not for the posterior marginal of the P. angusta preserved, might be referred to that tortoise. The inner

edge of the seventh is not so deep as in the P. sopita, and the breadth relatively less; the same is true of the sixth.

The superior edge is prolonged but little beyond the inferior. The pits for the costal pegs are behind the line of the

posterior two-fifths of the length, on all the bones. Pits round conic, inner edges equal. Margin from seventh slightly

curved up.

Lines.

Width sixth, 18

Depth " on inner border, 10.5

" seventh " " '.)

Length " " " 31.5

Width. " (average, £0.5

Width of eighth, J the length.

Prom the upper Cretaceous Green Sand Bed, Mullica Hill, Gloucester Co., N. J.

EUCLASTES.

Cope, Proceedings Academy Nat. Sciences, 1867, p. 39.
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This genus was established on a species, represented by a single imperfect cranium,

procured by Thomas Heritage from his marl excavations, near Ilurfftown, in Camden

Co., N. J. The matrix in which it is preserved is very similar to that near Vincentown,

in which the cranium of the Thoracosaurus neocaesariensis was discovered, being a coarse,

granular limestone.

The physiognomy of this large turtle in the obliquely expanded zygomata and short

muzzle is like the Pleurodirc genera Podocnemis Wagl. among recent Chelonia, and Bo-

thremys Leidy, of the same age, among extinct forms. Its completely over-arching tem-

poral fossae add to the impression of its affinity to-the former genus, but on inspection of

the vomer, it is found to be as in the true Cheloniidac, largely developed on the palatal

surface between the o. o. maxillaria, and to extend to a posteriorly situated tmreal open-

ing. Though this element is unossified in the Chelonioid types of Pleurodira, Peltoce-

phalus and Podocnemis, it is well developed in the family Chelydidae, (Agassi/,) and the

peculiarity of the cretaceous species might still exist in this suborder. As it is a mat-

ter of much interest to determine the precedence in time of the two suborders of the Che-

lonians, T have taken pains to remove the matrix from the orbital and nasal cavities, so as

to determine the structure of the prc-frontal bone. As I have elsewhere pointed out, this

sends downward a column to the vomer, either vertically or directed obliquely inwards,

in all the Cryptodira, while in the Pleurodira the column is wanting.

The diagnosis will be as follows: That of the Pothremys a Hydraspid, which has fur-

nished the only other cranium from the same formation, is introduced. It also has the

vomer osseous extensively in contact with the maxillaries on the palatine surface.

BOTIIREMYS, Leidij.

Posterior nares separating vomer from o. o. palatine
;
premaxillary margin concave,

involute ; alveolar profoundly concave, vomerine surface; a sulcus ;
nasal meatus floored

in front.

euceastf.s, Cope.

Maxillaries and palatines separated throughout by the prolonged vomer
;
posterior

nares opposite palatal front margin of orbits
;
premaxillary margin projecting beak-like

;

alveolar face little concave, vomer forming a central ridge. Floor of nasal meatus perfo-

rate for hook of mandible.

While Pothremys had an inferior mouth and projecting muzzle, as in the modern IIy-

draspides, the nostrils of the Euclastes were superior and behind the short projecting beak.

The orbits are not, as in the Macrochelys of the Mississippi, far anterior and reduced in
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size ; but their centres are distant from the end of the muzzle (measured axially) more than

one-third the total length of the cranium.

The descending portion of the pre-frontal is very wide, and equal to the width of the

maxillary outside the lachrymal foramen; the hitter is small. Internally, the columns of

the prefrontals converge below to nearly an acute angle, and are directed forwards along

the vomer. They restrict the nasal meatus extensively, leaving its diameter less than that

of the columns. On the muzzle the pre-frontals have hut a short common suture, admit-

ting the frontal far between them. The internal nostrils have a diameter each side the

septum equal to that between the pre-irontals.

EUCLASTES PLATYOPS. Cope.

Premaxillai'ies narrow, rounded in front; maxillary outline, nearly straight to below anterior rim of orbits,

where the breadth of the muzzle is 4 inches, length to end of muzzle only 3. Piano from top of prefrontals to maxillary

margin straight, oblique maxillary margin with a gentle sigmoid flexure; Squamosal much expanded below and behind

orbits, Frontal region flat, parietal rising behind; nasal meatus subquadrate, slightly narrowed below, its palatal fora-

men with a free lateral osseous margin. Alveolar ridge divergent, little projecting above the oblique surface; the

latter is most concave behind on each side of the vomer, presents no ridges, and few nutritious foramina. lane of

common suture of o. o. max ilia ria in front of vomer, in a. sulcus. Palatines cuneiform with e veiled margins posteri-

orly, latter most elevated on each side the small choanal opening, which is bounded in front by the projecting posterior

knob of the vomer. The mamillaries are very massive, and underlie more, than two-thirds the area of the orbits; they

receive a, very extensive descending portion of the prefrontals, their union extending so far towards the median lino

as to leave but a, narrow nasal meatus. This oilers a, powerful resistant face to the motion of the mandibles. The

posterior orbital margin is .75 inch in thickness, and is at right angles to its alveolar margin. Pterygoids almost

entirely broken away. The following measurements will furnish the best data for a comprehension of the form in

detail.

Total length cranium,

Breadth behind orbits,

" between poster, margins orbits,

Least interorbital width,

Width of nasal meatus,

Depth premaxillaries,

" maxillary at middle orbit,

" squamosal at zygomatic arch,

Length naso-prefrontals,

common suture,

" common suture frontals,

" from anterior margin orbit to nasal meatus,

" premaxillary margin to end vomer,

Width posterior nares together,

" palatine bone opposite end of vomer,

" vomer near anterior extremity,

Greatest diameter of orbit,

Least " "

AMERI. PHILOSO. SOC VOb. XIV. 38

In. Lin.

11

8 (5.

5 2.5

2 2.5

1 2.5

1 1.

1 3.8

2 O

2 3.

0.3

2 4.

11.

3 ().

1 1.5

.!)

.7

2 .0
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The broad, regular alveolar surfaces have no doubt supported a massive corneous table, in some degree like that

of Platypeltis ferox, and with little or no external cutting margin. This arrangement, as well as the compactness

of structure, are appropriate to a nutrition dependent on crushing more or less hard bodies, as molluscus. That the

Ostreae, Tercbratulae, etc., of the sea coasts or estuaries in which it lived formed much of its food, is therefore quite

probable.

Estimating the proportions to have been similar to those of Chclydra serpentina,* the dimensions of the Euclas-

tes platyops were—

—

Length from end muzzle to end tail,

" of carapace,

Ft, In.

8 K».

2 8.5

This species belongs most probably to one of the genera of the same type here de-

scribed, but whether to Peritresius, Propleura or Osteopygis, is not as yet ascertainable.

In any ease, Euclastes is an older name than either of the above.

PERITRESIUS, Cope.

This genus is proposed to express the characters of the Chelone or n at a of Leidy.

Nothing is known of the species but a costal and parts of two adjacent marginal bones.

These are covered with coarse tubercles, as in some Trionyx, and more as in Prochonias

nod os us. There arc no dermal sutures on the specimens, and. it is not probable that

the dermal covering was corneous or scutiform. The pit for the rib is very small and flat,

and not at all as in Chelone. Were it not that the head of the rib is not so flattened as

in Trionychidae, I should imagine the genus might be allied toEmyda,or the Trionyches,

with marginal bones. With our present knowledge, it is better that the costal bone should

remain near Peritresius.

The structure of the costal bone above the interior or costal layers is vesicular. The

entire freedom of the marginal bone separates the form from any of our known Pleurodira.

PERITRESIUS ORNATUS, Leidy.

Cltelone omnia, Leidy, Proc. A. N. Rci., 1850, 303 Cretaceous Kept., 1. c.

Marginal bones, covered with coarse tubercles in the middle, and coarse ridges near the sutures, which are wider

than the intervals between them.

New Jersey.

TRIONYCHIDAE,

Seven species of this family have been found in the North American strata, all

referable to

* Compared Inapporttely with ttydraipti maximiU<ml\n the original description.
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TRIONYX, Qeoffr.

Costal bone transversely figured by narrow elevated ridges. T. LIMA.

Costal bone with thick, low transverse ridges, which are connected by cross-ribs,

which leave scries of pits.

T. PRISCUS.

Costal bones with transverse irregular grooves proximally, which remain along the

suture only distally, leaving a triangular area of a shallow honey-comb pattern medially.

Large, massive; the grooves of the sbell widens tbc intervening ridges.

T. l'ENNATUS.

Smaller, light; the grooves much wider tlian the fine separating ridges.

T. BUIEI.

Costal bones, with a shallow, coarse honey-comb pattern, tending to confluence dis-

tally.

The vertebral segments shorter and wider; shell heavy, much, arched.

T. HALOPHILUS.

The vertebral segments of the carapace long and narrow ; shell thinner, flat.

T. GUTTATUS.

TRIONYX HALOPHILUS, CoVc.

Proo. A. N. Sol., Phila., 1850, p. 12.

Established upon numerous portions of vertebral sternal and costal plates, from near Summit Bridge, Newcastle

Co., Delaware, and from Camden Co., New Jersey; both from the lower bed of marl, according to Cook's explana-

tion of the Cretaceous period.

This gpeoies differs from the Trionyx prisons Leldy, in the character of its sculpture. It is pitted coarsely and

regularly, live to six in an inch on a costal or vertebral plate. In the Tr. prisons the pits arc considerably smaller,

and disposed In scries across the costal plates, which are separated by ridges stronger and more elevated than those

that separate the pits themselves. The same arrangement is visible on a portion of a xiphisternal bone, from green

sand, near Petersburg, Va., in the collection of John S. Haines, member of the Academy, with portions of costal

plates, all referable to the Tr. prisons. The specimen described by Leidy was from Monmouth Co., N. J. The con-

tinence of several of tho pits produces a somewhat similar appearance, as is common among Trionyclics, on the outer

margin of the second costal plate from tho front on the left side, and probably on the extremities of the other plates,

mine of which are preserved. On a portion of a sternal plate, probably xiphisternal, the pits are equal and regularly

distributed, but much smaller than on a costal, to tho number of ton in an inch.

One costal bears a portion of the head of the rib; one vertebral a nearly complete centrum and neural arch, and

another, plourapopliyses. Of a perfect vertebral plate the length and width are equal; the anterior suture concave,

tho posterior convex. The costal segments are markedly curved. The following measurements will furnish further

characters.
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Lin.

16.25

7.5

7.25

11.

10.

2.25

13.75

12.

12.

17.

7.

21.25

25.5

4.5

6.25

3.75

Length of vertebral plate,

" anterior suture plate,

" " lateral suture plate,

" posterior " " "

" " suture,

Diameter of neural canal,

Length of centrum vertebra, No. 2,

Width " behind diapophyses,

" " at "

Depth " with plate, anteriorly,

Width of costal plate No. 1,

" head of rib on No. 1 at origin,

Width costal plate, No. 3,

It u it K

Thickness of costal plate at 2.8.25 lines from prox. suture,

" second plate at rib on outer margin,

" vertebral plate near margin,

The costal plate of Trionyx, mentioned by Leidy (Cretaceous Reptiles, 113), from Burlington Co., N. J., proba-

bly pertains to the same species. Besides the localities above alluded to for the Tr. prisons, Leidy records a probably

third cretaceous species from I he Mississippi. The marine habitat of some of these species becomes quite probable,

for both individuals and species are perhaps too numerous for all to have wandered from the mouths of rivers. We

pave the authority of Duchaillu for the statement thai, the Aspidoncefes aspilus is found, occasionally at sea, outside

the mouths of tin; rivers, where it occurs in tropical western Africa.

TI! 1 OX V X CTTATITS. Leidy.

I'roo. Acad. Nat. Bci., Phila., 1869, p. 66.

Tertiary, at Church Buttcs, near Fort Bridger, Wyoming Territory, discovered by Dr. F. V. llayden.

TRIONYX FOVEATUS, Leidy.

Pr. A. N. B., 1860, p. 118.

From the Upper Jurassic Bad Lands of the Judith Liver, Nebraska..

TRIONYX PENNATT7S, Cope.

IV. A. N. Sci., 1H(!0, p. 12.

This species is represented by the distal half or less of a- single costal bone. If Indicates a, large species of size

similar to the Trionyx-priscus, Leidy, and of a, peculiar and handsome style of sculpture. The bone thickens distally,

and the margin is heavy and truncate, and rises abruptly above the free extremity of the rib propel-. The general

surface is plane; the structure consists of strong sulci, which are as wide as the intervening ribs, which diverge

slightly outwards on each side of a, narrow plane line, which extends on each side along the inter -costal suture.

Proximally, these grooves are continuous across the costal bone, forming a very open chevron, pointing outwards;

but they shorten, and are separated by a, triangular area of sub-round pits, which are not regular nor corres-

ponding with, the sulci; the latter shorten to the margin of the bone. The diameter of the pit is often smaller

than that of the sulci.
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Width costal bono,

Thickness proximally,

" dlsially,

" at base of free rib,

Sulci in an inch, five.

Linen.

25.

3.

4.5

G.

Locality—The upper bed of Green Sand in Monmouth Co., N. J. In the collection of 0. B. Kinne, Director

of the marl pits at Squankum.

TRIONYX BUIEI, Cope, Sp. Nov.

This species is represented by numerous costal bones in a more or less fragmentary condition. They resemble

somewhat those of the T. pennatus. There are narrow transverse ridges extending in slightly curved lines from the

margins to a distance inward on the costal, bones. Near the middle of the length of the bono they are interrupted by

irregularities and cross-ridgos, producing a honey-comb arrangement, while more distally the ridges and included

grooves arc, more continuous. Five intervals are included in six lines. Thickness of the costal bono at lateral suture,

2.2 lines.

From the Miocene, nsarMt. Olive, Duplin County, N. C. Obtained by the Geological Survey of North Carolina

by Prof. W. C. Kerr, Director. Dedicated to Dr. 1). 11. ISuie, of Wilmington, N. C, a geologist and naturalist.

TRIONYX PRISCTJS, Leidy.

Proe. Acad. Nat, Sci., 1852, p. 329. Cretaceous Reptiles, Tab.

Prom the Cretaceous green-sand of New Jersey.

TRIONYX LIMA, Cope.

Proe. Acad. Nat. Sci., Ph.Ua., 1800, p. 12.

This species is known by a costal bone, of which the proximal part has been broken away. It is the largest

of our Trionyches.

The distal end of the hone is oblique and slightly concave; it is remarkably thick. The superficial sculp-

ture is its strongest mark. This consists of numerous narrow, much elevated transverse ridges, which are finest

and most closely arranged distally. They are irregular in their course, presenting occasional short interruptions,

and rarely inosculate. The irregularities are most abundant proximally. The distance between the ridges is greater

than the width of the same. There are five in a half inch distally, and 4.5 proximally. Probably on the proximal

extremity of the costal bones the ridges are much more irregular, as they are generally less longitudinal there than

distally in all our species.

Thickness at middle, distally, lines; thickness at fractured edge, proximally, linos.

Prom the Miocene marl of Cumberland Co., N. J. Pound by John Hummel.

CHELONIIDAE.

No species referable with certainty to the present family, havo boon found in North American bods older than

the Tertiaries.

CHELONE GRANDAEYA, Leidy.

Proe. Acad. Nat. Sci., Phila., 1801, p. 303.

This largo species was originally characterized from a number of vertebral bonss. Since then more abundant

material has enabled me to ascertain its characters more precisely.

AMERICA. PIIILO. SOO.—VOL. XIV. 39



154 THE EXTINCT BATRACIIIA, EEPTILIA

The ossification of the disc is perhaps more extensive than in C. mydas, if the small size of the extremities of

the ribs bo indication. They are very flat in both directions. The surface is smooth, or with only 11 10 vascular

grooves found in the species of the family generally. A nucha] or marginal vertebral is partially preserved, having

lost; the posterior portion. The margin is heavy, thinner than as usual medially, and with a little irregularity whore

the dermal scutum crosses. The suture with the first marginal is nearly straight, except that the latter sends a flat

process a considerable distance over the posterior face of the former.

The right scapula and part of the procoracoid are preserved. These have the extensive union characteristic of

Chelonc, and the short coracoid suture. The scapula is flattened so as to be antero-postcrior above, transverse below.

The procoracoid is strongly compressed to a vertical section. The head and great trochanter of the femur are pre-

served. These also present the characters of Chelonc. The little trochanter is on the shaft some distance below tho

head. All but its base is lost;. The great trochanter is higher than the head, and is a plane at right angles to the

plane of the latter. Its extremity is conic, and its connecting portion contracted and descending below the line of

the head.

Width of costal bone,

Thickness " at suture,

" of nuchal bono at marginal suture,

Length nock seapulo-procoracoid,

Width "

Length coracoid suture,

Depth procoracoid at middle,

Length scapula to infer, side,

Width " extremity,

Transverse diameter shaft femur,

Diameter shaft and great trochanter,

The accompanying cuts show the forms of the head of the femur and of the scapula.

Another specimen in the museum of the Academy, from the same locality, exhibits the characters of four margi-

nal bones and a fragment of one of the hyostcrnals. In general character's the middle and posterior of tho former are

Lines.

39.5

G.

0.

4i

18.

18.

10.

38.

20.

22.8

45.8

Fig. 41.

Fig. 40.

e

like those of Propleura; tho anterior presents the characteristic slenderness seen in Chelone. One end of the latter

is broken; the remainder measures four inches in length, 22.5 lines in width, and only 10.5 lines in depth medially,

being flat and thin. The outer margin is flat and entire. Tho inner presents two shallow pits at its posterior part,

close together, the hinder partly on the suture with the adjoining marginal, and directed a little forwards; the an-

terior directed backwards. As this is probably tho anterior rib-bearing, or third marginal, it looks probable that
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the free rib of the corresponding costal bone is directed obliquely backwards to the posterior part of the marginal

and somewhat in the line of the outer extremity of the costal, instead of parallel to its lateral sutures, as in the

others, which brings the rib to the middle; of the marginal bone. That this is the case, is proven by the extremity

of the corresponding costal bone. The direction or the free portion of the rib, instead of being parallel to the

inter-costal suture, makes with it an angle of about 35°. This is a marked character, and not present, so far as I

am aware, in any of the recent species.

A moro median marginal is thick, and quite trigonal in section, and narrower than in the Propleuras: width

below, 28.5 linos; depth of inner (concave) face, 21.5 lines; the measurements are approximate, as the margins are

worn. The margin has a, strong emargination near the middle. Two more posterior marginals exhibit a pro-

nounced, but more open notch. Length "f one of these 3 inches, 10.5 lines (median); width at notch, 30 lines;

greatest width, 34 lines; depth, 12 lines. Inferior face transversely convex, margin not rovolute. In all, the dermal

Intermarginal suture is distinct, crossing a little behind the middle.

The portion of hyostornal is Unit of a Cheloue, and not Chelydriform.

Another species probably occurs in the same bed, but being indicated by the marginal of the young, it is not

ready for description.

CHELONE PARVITECTA, Cope.

Chelone Cope, Sp. Proceed. Acad. Nat. Sei., Phila., 1807, 113.

This species is indicated by a costal bone from Squan-

kum, N. J., and by a part of another from Charles County,

Maryland. It is characterized by its lightness, and by the

breadth of the dorsal dermal scutum, as oompared with the

length (it the hone, which indicates an abbreviation of the

latter, and relatively small size; of the carapace. The char-

acter of the broad scute and short costa is one of immatu-

rity; but, the margins of the former are curved, indicating

length, and an adult outline; and the surface of the bone

lias a peculiar sculpture, not found in the C. g r and ae v a

Leidy, the other species from the same beds. The latter is

larger, and with smooth costal bones of regular thickness

in specimens of the same size as the present.

The costal of C. parvitocta is light. Its surface is

marked by longitudinal Impressed grooves, which are moro

or less confluent; the surface is thus more or less tubercular.

On one of the sutures the grooves run transversely to the

bone for about, half its length. Within the suture of the

vertebral scutum the surface is strongly punctate; exter-

nal angle of vertebral scutum less than right; sutures well

marked.

Pig. 42.

CHELONE MIDAS LINN.

Length costal hone without rib,

" " to angle vertebral suture

Median width costal boric,

Thickness " at rib,

at margin,

In. Lin.

5

1 10.5

1 9.

4.3

2.5

Position—Probably tbc Miocene. The rib above described is in the collection of 0.
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B. Kinnc, Director of the Squankum Company's marl excavations, Squankum, Monmouth

County, N. J.

TLEURODIRA.

This division of the order, now found only in the southern hemisphere, had, in Meso-

zoic and Cainozoic time, as is known to geologists, a much more extended distribution.

It has presented to various naturalists the appearance of a repetition under another type

of structure, of the groups of Cryptodira. Agassiz, in his contributions to the Natural His-

tory of the United States, Vol. I., states that he believes it to form a series of families

parallel with those of the other suborder; but he does not attempt to define them. No

gives as types of these families Chelys, Sternothacrus, Pclomcdusa, Hydraspis, Chelodina,

and Podocnemis. After some examination of their structure, assisted by an essay on

their cranial characters by Dr. Gray* I believe that four such families exist, the types

of which are Pclomedusa, Sternothaerus, Hydraspis, and Podocnemis. I have al-

ready indicated the fact that Pelomedusa has the foot of the Testudinidae. I

also find that it has the rudimental intersternal bone, as figured by Waglcr in

1'odocnemis, and that Sternothacrus has this bone complete on each side, en-

tirely separating the hyo- and hypostcrnals, as in the extinct, and till now uncharacterized

family of the Plcurosternidae. The Hydraspididae have neither this bone nor a zygo-

matic arch, but a peculiar parieto-mastoid arch, as in the Chamaeleons. These characters

are shared by Chelys, Chelodina and others. Podocnemis adds to the zygomatic arch,

the latcral-intersternal bone, an Emydoid loot, and no parieto-mastoid arch.

The extinct species of the Pleurodira, as yet found in Europe, belong to the Sterno-

thaeridae and Podocnemididae. Tins T have readily determined from the good descrip-

tions and figures given by Professor Owen in the Paleontographical Society's volumes.

STERNOTHAERIDAE.

To this family belongs the Platemys bullockii Owen, from the lower Eocene. It repre-

sents a genus which I call DlGERRHUM, which differs from Sternothaerus in having the an-

terior lobe of the sternum immobile, and two ranges of marginal plates, as in Pl'euroster-

num and Chelone.

PODOCNEMIDIDAE.

To this family belong Emys laevis and Platemys howerbanldi of Owen, who com-

pares the latter species to Podocnemis. So far as I can see they both appear to belong

to the genus Podocnemis, and may be called Podocnemis laevis, and P. bowcrbankn.

To this family may perhaps also belong the genus.

*Proc. Zool. Soc, London, 1804.
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BOTHREMYS, Leidy.

Cretaceous Reptiles, p. 110-113, which differs from Podocnemis as Chelys does from

other Hydraspidffi, *". e., in having an osseous vomer. This is, however, only a generic

character. Its characters are more fully pointed out under Euclastes, while we refer to

Leidy's excellent description and figure for other details.

BOTHREMYS COOKII, Leidy.

Is only known from a oraniuro from the Cretaceous Green Sand of G-louoester Co., N. J. It, is in unusually

good preservation, but lias not yet been associated with its carapace and other elements. It will probably be found

to belong to cither the following genus, or Prochonias, in whioh case the latter becomes a synonyme.

Probably to the Podocnemididas also is to be referred the new genus.

TAPHROSPHYS, Cope.

American Naturalist,. 18(10, 90,

Which presents the characters of Podocnemis in several respects. It has like it an

inter-marginal sternal hone on each side, which does not extend to the median line, as in

Sternothaerus. The other characters axe as follows

:

Ischium, with a small attachment on the posterior margin of the xiphisternal bone

;

pubis, with a linear attachment on the same, each well separated from the other. Ilium

received into a (Use]), elongate pit on the last two costal elements of the carapace. Antero-

external angle of the hyostcrnal bone received into a strong pit near the margin of the

first costal. Postero-superior or inguinal prolongation of the hyposternal received into a

deep linear groove of the corresponding costal bone. Intergular dermal plate, intermar-

ginal ; nuchal plate, none.

The marginal bones at the sterno-costal bridge have somewhat expanded margins,

though their inferior aspect is not in tins plane of the sternum. This point, and the ab-

sence of the nuchal scute, are points of resemblance to Podocnemis. The latter genus

differs in having a marginal intergular and round pubic suture scar. The anterior or nu-

chal marginal bone is much larger than the first or second lateral, and is opbyriform.

being much wider behind than at the margin. The vertebral bones are continued to be-

tween the costal bones which support the ilia, in one example of T. molops only. Then;

are strong vertical inguinal and axillary supports of the carapace, which tire transverse

continuations of the hyo- and hyposternal bones in those positions, and their articulations

with the carapace are by a, strong gomphosis.

In this genus, as well as in Podocnemis, the attachment of the marginal bones to the

AMERICA. IMIILO. 800 VOL. XIV. 40.
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costals is without gomphosis, and by light squamosal suture, except in front and at the

bridge, where the suture is closer and the bones thicker.

In three species the iliac pit has been seen in numerous specimens from both sides of

the carapace. In all cases it is very elongate, opening posteriorly on the plane of the

costal bone. It extends to near the margins of the last and penultimate costals, commen-

cing near the proximal or vertebral end. The pit which receives the axillary buttress is

well defined, near the extremity of the first costal bone ; the end opposite to it is crossed

by a suture of the first vertebral scutum ; a ridge also extends from the pit to the capitu-

lum: just anterior to the latter a strong crest probably represents the connate first rib,

which is free in some Emydidffi.

The posterior lobe of the plastron is deeply emarginate.

The materials on which the generic and specific characters of the tortoises included

undei this head have been based are abundant in the middle bed of Cretaceous Green

Sand in New Jersey, but are usually obtained in such a fragmentary condition as to require

much labor for their interpretation. The case; has been especially difficult in the present

genus, owing to the difference in the sculpture of different parts of the; same carapace.

These varieties are the longitudinal parallel grooved surface, the coarser and more finely

reticularly grooved, and the plane ; the last either erosc or smooth. The reticulate groove

is sometimes so deep, and the areola; so raised as to be truly tubercular.

These differences indicate both parts of the same species and different species. The

longitudinal grooving is characteristic of the costal hones of Taphrosphys strcnuus, and

the costal and some thoracic bones of T. molops. The reticulate sculpture is close on the

marginal bones of T. molops and T. sulcatus, closest on a portion of the bridge; of the; for-

mer. It is coarse and open on the abdominal bones of T. molops and T. sulcatus, but

often passes into an eroded surface, which gives no distinct pattern, but is generally

roughened. In P. nodosus the reticulate sculpture is so close and strong, as to leave tu-

bercle-like interspaces; while P. enodis is entirely smooth

Six species may be clearly distinguished. They differ considerably in the forms of the

mesosterna] bones, and their relations to the intergular scutum, which covers them in

part. The forms of the pubic and inguinal sutural articulations are also quite character-

istic, as well as the relative thickness of the shells. In size the species vary from that of

an average snapping turtle ('I. lcslianus) to that of the largest sea turtles (T. strcnuus.)

Synopsis of Species,

a An azygus bone in front of the caudal marginal. Taphrosphys,

Mesosternum transverse, broader than long; intergular scute, not reaching the; poste-

rior border ; first vertebral scute shorter ; shell heavy; pubic scar wide, much elevated;

xiphisternum thin edged ; large size. T. MOLOPS.
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1

aa No azygus bono in front of caudal marginal. Prochonias.

Mesosternum transverse, intergular scute extending to its posterior suture; first ver-

tebral scute elongate backwards; shell thin; pubic scar wide, not elevated; inguinal cos-

tal pit plane, xiphisternum thin edged ; size medium. t. longinuchtts.

Mesosternum longitudinal, narrowed; first vertebral scute shortened; costal bones

reticulate sculptured; pubic scar long, narrowed, not elevated; inguinal costal pit plane;

xiphisternum thin edged ; size large. T. sulcatus.

""-" Posterior vertcbrals not known.

Mesosternal bone as broad as long; the intergular scute not reaching its posterior

margin; first vertebral scute shortened; inguinal costal pit plane; shell thin; size

smaller; pubic scar wedge-shaped. T. lesliantjs.

Mesosternal 1 costal hones reticulate or parallel grooved
; inguinal costal pit elevated

inwardly, descending to usual plane distally, its fundus keeled; xiphisternum with thick

obtuse margin behind; shell thick, vesicular inferiorly ; very large. p. strenuus.

Carapace thin, surface sculptured with tubercular, ridge-like or vermiform prominences

in strong relief ; angle of bridge obtuse ; size large. p. nodosus.

father Prochonias or Taphrosphys may hereafter be found to be identical with Botb-

remys, Leidy.

TAPHROSPHYS MOLOI'S, Cope.

Large, stoat; oostal bones, :!.(! Inches in thickness at their proximal portions; the posterior narrower than the ante-

rior, and thinning out exceedingly at their extremities. Hyosternal :!.(! lines fehiok behind, costal plates with longi-

tudinal grooves, marginals and parts of plastron reticulate, other parts of plastron open reticulate, or with inosculating

strise. Proximal end of anterior rib-plates very coarsely reticulate. Vertebral scutes large, as broad or broader than

long, with straight margins. Some of the costal capitula small, others large, those of the first pair with a. high pro-

jecting keel alongside of them, which.have sutural extremity next Hie vertebra.

This species is indicated by many specimens. Among these may be, mentioned a. large part of flic carapace and

plastron of an individual from near Barnesboro, fewer parts of another from Gloucester County, New Jersey, and

part of the carapaoe of two others from Birmingham, Burlington County. A.lso, one costal and two sternal bones, in

the possession of the State Survey of New Jersey, at New Brunswick, from the middle green sand bed of Tinton Palls,

Monmouth do., N. .1., with fragmentary specimens from various other places.

These show the species to have been more massive than the P. sulcatus; all the pieces, but more especially the

costal bones, are thicker and heavier.

The first costal bones are remarkable for a. deep curved elongate pit with raised edges, for the purpose of receiving

the upper extremity of the hyosternal axillary buttress. It is deepest posteriorly, and is curved forwards and in-

wards. The distal margin presents two outlines, both thinned out and in contact with a, marginal by a weals squamous

suture, without any gomphosis. Indeed, the recurrent pari of the margin, which formed a notch in thedisc, was uol
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probaWy in contact with marginal bone till maturity. These ooetal bones are gently curved, and with longitudinal

shallow grooves of sculpture.

Fisr. 4:i.

The, individual of which the greatest num-

ber of fragments is preserved, is from near

Barnesboro, shows that the retiaulate sculp-

ture of the marginal bones at the bridge is

distinct above, obsolete below. There are

three and parts of two others in the bridge

in Platemys and Emydoids; three of those

of P. sulcatus Leidy are known; two of

those of the present species are preserved.

Both have been wholly attached to the plas-

tron ; one has an acute, but not thin or

recurved outer margin; the other is strongly

obtuse. All three of those of T. sulcatus

are, according-to Leidy, thin and recurved.

Length of obtuse marginal,

Width of inferior face

///,. Lin.

,2 (i

I 9

The edges of the anterior marginals are

thin and acute, not revolute nor notched.

In. Lin.

Width margin ofmedian vertebro-

marginal bone, 1 8 -

Width marginal scutum, next it, 2 6.

Length " " 2 4.5

The free lateral margin of the hyposter-

nal is obtuse, not thickened or grooved,

thinning a, little near the suture with the

xiphisternal.

The sternum in general is not thick hi

this specimen; in flic thickest portion of the

bypo-hyosternal suture 5 lines; in a, frag-

ment of another no doubt larger specimen, 7.5 lines. The mesosternum, with the derma] sutures is fortunately lire-

served; the former is transverse diamond shape. The oharacter of the plastron, except the hyosterhal region, may

be learned from the accompanying cuts of restorations. A cut of the axillary pit and its position is also given.

In a, line specimen from I lornerstow n, for which I am indebted to Jno. (J. Meirs, the lateral InterstemaJ hones are

easily seen. They present a, rounded interior outline, and apply to an equal extent of the hyo- and hypostcrual hones.

They extend but one third the distance to the median longitudinal suture, and are much as in the Podocnemis of the

Amazon. Posterior lobe of plastron 10.5 in. wide, between inguinal notches.

One of the costal hones from Tinton falls exhibits the pit for the inguinal buttress. It differs from that of the

pubis of the other specimens, and of P. prinoeps and P. enodis in not being situated on an elevated ridge or pedestal,

-<CJ
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Fig. 44.

In. Liu.

1 7.8

s.

2 0.5

1 2.5

1 4.

but is a narrow pit with the margins much raised, and with a delioate carina along its middle; sides little rugose.

Length of fossa 1.5 inches; it; is parallel to the costal suture, at a distance of one inch,

The speoimen from Birmingham aocompained that of the

Lytoloma angusta, and a lemur. As the proximal region of

the latter has no resemblance to that of any Cheloniid, I

suspect it belongs to the genus Taphrosphys, especially as

its size relates to that of this species. Its peculiarity con-

sists in the head being very much compressed, and the great tro-

chanter smaller and in the same plane. The lessor trochanter is

opposite the middle of the side of the head, its plane being parallel

willi that of the head, and connected with the hitter by a thick

cross-bridge
;

it is Independent of the great trochanter, From

the outside the articular (ace of the head extends through an arc

of 190°. The distal extremity of the femur is considerably like

that of the Propleura sopita. The shank is narrow, and rap-

Idly expands to the condyles, and on the inner side into a

prominent rugose ridge. Condyle quite prominent below, the

Inner most so; shank next to them striate. Middle of shank lost.

Length of axillary pit,

Greatest width,

Width on costal hone,

I (iameter head femur,

" oondyles do.,

Another specimen from Bamesboro exhibits an azygus bone in contact with the caudal marginal. It resembles
the oo.issilied proximal portions of the last pair of oostal hones, and bears with the penultimate the pit for attachment
of the crest of the ilium. It, appears, however, to he bounded by continuous suture posteriorly, and hence
is perhaps a, vertebra] hone. Its surface, like that of the plastron, is reticulately grooved. Pubic; suture grooved
medially directed inwards from lateral sternal margin, with high crest on outer edge, larger; margin of plastron

dilated, thin; marginal hones (hick, with heavy margin.

The free margins of the xiphisternal thin out regularly to the flat Inferior surface. The edges of the marginal
bones are, on the oontrary, much thicker than the former, and than the same pieces in I', sulcatus, since the heavy
portion is much nearer the margin. Sutures of the scutes arc apparent on these hones, and the anterior of the anal

scutum on the xiphisternal. The ischiadic sear is large and on an elevation; it is elevated on the outer margin and
deeply grooved in the noddle line. A sub-round elevation, with cross ridges, situated near the margin of the plastron

is the attachment of the pubis.

In. Lin.

Length of ischiadic suture. 2 1,5

Width " » . 78
Distance from nearest margin behind, 1 g.5

The posterior vertebral has a peculiar form, and if correctly identified would indicate a short caudal and short-

ened ultimate oostal bone. It is thicker than any of the costal bones of other species, and has at its anterior part

below, a short longitudinal ridge;. Its sculpture is like that of the sternum, oomposed of Inosculating grooves

forming a coarse figure. Its anterior outline is transverse: autero-latera.l, oblique; latero-poslerior, straight longitudi-

nal not continuous with the former, but with a short margin at an obtuse angle, which proceeds from the antero-

lateral at a projecting right, angle. Posterior suture ooncave, to meet the posterior or caudal marginal. Latero-

posterior margin bevelled below. Penultimate OOstal narrowing proximally, and supporting the longitudinal

elevation which bounds the iliac pit anteriorly.

AMERI. PHILO. 800.— VOL. XIV.—41
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In.

2

1

Lin.

4.

7.5

Anteroposterior extent of lust vertebral,

Width to middle line,

Thickness in front, 8.

" [behind, 5.8

Width costal near head, 1 9.

Thickness costal near head, - 6-

The presence of this azygus bone may be abnormal, in which case the group ProrJionias will not be distinguished

from Taphrosphys.

vak. enodts, Cope.

This may be a, smooth or worn individual of T. molops. The remains are in good condition, and do not appear

to have been eroded or corroded. Tt is indicated by a large portion of the plastron of a single individual from Barnes-

boro, N. J. It is a species of considerable size and solidity, and is distinguished by the entire absence of any sculp-

ture, or of grooves for the margins of horny scuta. The external margin of the whole length of the hypostcnial bone

is of equal thickness and nearly equally obtuse, a circumstance uncommon among tortoises. The vertical portion of

this bone is massive, indicating strong union with the carapace. The margin of the hyosternal, descending from the

bridge-process, is more compressed and acute, as are also other portions of the margin of the anterior lobe of the

sternum.

The ischiadic scar is not far behind the hyosternal suture, and is quite elevated on a broad base. It is wider

behind than before.

Measurements. In. Lin.

Length of hyosternal from middle of vertical process, 4 3.

Thickness of margin of do., 5.

Length of pubic scar, 1 10.2

Distance behind hyosternal suture, 1 2.5

Thickness of xiphisternal near do. suture, r>-

This may be an old T. molops worn smooth.

Position:—The upper green-sand bed of the upper cretaceous of New Jersey.

TAPHROSPHYS LONGINUCIITIS, Cope.

Spec. nov.

Established Oil a nearly complete but much fractured individual, from the excavations of David Haines, N". Jersey.

This is one of the smaller species, and is of light construction, though rather stouter than the 'l\ sulcatus, Tn

many points it resembles the latter species, but differs in many others.

A marked peculiarity is seen in the greater posterior prolongation of the first vertebra] dermal scutum. Its pos-

terior suture enters the first costal bono considerably nearer the costal than the nuchal suture; it is considerably nearer

the nuchal than the costal in T. molops, T. sulcatus, and T. leslianus. The costo-first-verl.ebral dermal sutures arc

thus less divergent, than iii T. leslianus, at least. The suture with the first vertebral bone is quite concave. The axil-

lary pit is strongly marked, but not so much so as in T. molops.

M. M.

Width lirst costal bone (proximal), 0.0045

Thickness (posterior), .0085

Width from costal suture to transverse dermal, .020

" axillary pit, .0125

Three vertebral bones indicate that the most elongate are not so slender as those of the genus Trionyx. The lat-

eral outlines arc straight and make an open angle with each other, the short anterior and posterior are gently convex

backwards. The last vertebral bone is small and subround. Three rudimental vertebrate were attached beneath the
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- ;

penultimate and ultimate costals, covering tlieir sutural union, as indicated by sutural areas remaining. The penul-

timates are separated anteriorly by the round bono above mentioned; tlieir posterior united halves supported the first

supernumerary vertebral. The remaining two were beneath the last pair of costals. Pygal bone sub-triangular with
two obtuse ridges medio-anteriorly, and a slight projection laterally in front. This whole region is precisely like that
in T. suloatus.

The iliac pit is much like that in T. suloatus, but the anterior bounding ridge is wanting for most of the length " the

distal extremity of the samej also, is not distinctly outlined. The inner margin is more so, by an elevated ridge or
ridges. Proximally its margin is partly formed by the nidimental costal, of a subcubic form attached by a suture in

a pit, as in T. suloatus.

M. M.

Length average vertebral, 0.035

Width, greatest, .025

" anterior, .0075

" last vertebral, .010

Length " "
.017

" Pygal, .081

" united extremities two last costals. .

,03(i
i

" penultimate costal, .104

The vertebral regarded as of average form exhibits but a short lamina or neural spine connecting the arch and su-

perior plate. The neural arch is not coiissified with the centrum, and the capitular articular face is well developed.

The inguinal articular pit is strongly marked and rather wide; distally its fundus is continuous with the plane of

the costal bearing it.

M. M.

Length inguinal pit, .032

Width " " .000

" costal bone bearing it, .0475

" average costal bone, 0.33

A marked character of the species is seen in the mesosternal bone, one-half of which is preserved. From the

acute angle formed by the extremity, it is evidently oven more transverse than that of T. molops. The sutures arc

very coarse, as in other species, the anterior directed forwards, the posterior outwards. The intergular scute is larger

than in the other speoies, as its right margin extends nearly to the outer and posterior sutures of the bone. All the
sutures of the plastron are coarse.

The axillary margin of the byosternal is not thinned; that of the xiphisternal is thinned, and they enclose a wide
median emargination behind. Tlieir extremities are not so acute, as in one example of T. molops. The iliac scar is

very prominent and rugose;. The pubic scar is longer and much wider in proportion to the general size than in T
suloatus, and is wider behind than before. It is not elevated as in T. molops. Its sutural ridges are very numerous
and acute.

M. M.

Length from median suture to xiphisternal posterior angle, ,059

" xiphisternal scar, ,037

Width " " (greatest), .0085

The marginals are like those of T. molops, on a smaller scale. The posteriors are light, the anterior heavier

those of the bridge present a small angle, but not thin nor revolute. The reticulation is with their length. Length
and width of a, posterior marginal about equal, viz: m. 0.0468.

The scapula is continued into a procoracoid with axis at right angles to it, and length of union not great, but
about as in Emydioid Pleurodira.

M.

Diameter glenoid cavity. .014

Length of sea.pnlo-procoracoid neck. .021
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The humeri are short, with stout, head and condyles, slender shaft, and considerable curvature. Head presented

inwards and upwards; condyles downwards, the outer angle most prominent. A slight tuberosity on inferior aspect

near inner angle. Outer outline of shaft quite concave. Deltoid ridge a prominent crest, its posterior margin falling

considerably short of the head; the outer margin continuous, convex. Postero-inferior crest broken; the planes of the

two make a little more than a right angle with each other.
M.

.01)7

.035

.02

.009

Total length humerus, (straight)

Diameter condyles.

" deltoid crest to middle shaft,

" shaft at middle (transverse),

Nothing but a fragment of the great trochanter with head, is left of the femur.

the latter, straight; with Bat outer side, and narrow. Form quite as in Propleura.

This individual appears to be mature. Its remains are accompanied by a lew fragments of a large individual, of

.

this species or T. sulcatus.

Position. The upper green sand bed of the Upper Cretaceous of New Jersey. Discovered by John Haines.

The former is continuous with

TAPHROSPHYS SULCATUS, Leidy.

Tab.Platemys sulcatus, Leidy. Proceed. Acad. Nat. Sciences, Phila., 1886, 808. Cretaceous Reptiles, 108.

XIX, lig. I.

Pubis attached to a narrow, little elevated longitudinal sutural surface. Margins of sternum thin, Hat; surface

deeply recticulate grooved: bones, especially the marginal, thin, light, eostais thinned at margins; mesosternum longer

than wide.

This species is so fragile as to he rarely preserved in more than a few pieces. The largest part of a single indi-

vidual that has come under my notice, consists of the more or less complete posterior three costal hones of the cara-

pace, with last vertebral marginal, some anterior costals, xiphisternum, etc. Another similar series of fragments of

another individual was procured at the same time and place, i. (,., near Barnesboro, N. .1.

These specimens show that the last pair of costals is not separated by a vertebral bone, and the penultimate

pair is only separated at their anterior ptjrt. This last vertebral is of reduced and rounded proportions; the one pre-

ceding it is of the normal form, i. e., with elongate postero-lateral border. The costal capitula are developed on all the

bones. Sutural surfaces are present on the inferior face of the proximal and contiguous pairs of costal hones, for the

attachment of rudimental and inferiorly placed vertebral pieces. One elongate extends from the last true vertebral

over the anterior margin of the last pair of costals. The latter have two scars; the anterior rectangular, the posterior

ovate. The pygal hone is elongate ovale anteriorly; inferiorly if presents a, Battened longitudinal ridge, and an ele-

vation on the anterior part of the lateral margin.

The last costal has a very irregular inferior surface. Its proximal part is thickened, and then rises outwardly

into the ridge, that margins the iliac pit. This ridge is most elevated on the capifulum, and develops an acute pro-

cess outwards from it. The posterior part of the pit is occupied by an ovoid hone, truncate outwardly where it articu-

lates with the ilium, which appears to he a, radimental costal element belonging to the second rudimental vertebra]

piece. If presents a, rudimental capifulum towards the hitler.

Behind this piece a narrow transverse groove extends outwardly, and is bounded by a longer groove anteriorly

and a, short one posteriorly. Near the distal extremity of the bone is a thickening, which terminates abruptly round

an ovate posterior margin, [ts anterior margin is on the posterior edge of the preceding costal hone. The distal

margin scuds a, short process downwards.

The penultimate is characterized by the high crest a, little in front of its posterior margin, proximally, which

encloses in front the iliac pit. The crest continues distally, and turning abruptly encloses the extremity of the pit.

The external margin of the last costal is strongly a.ngula.fe; the penultimate less so. As in all of our Pleurodira,

the marginal sutures are half squamosal, and with strfiform ridges.

Tin; externa] sculpture is coarsely reticulate, lending to enclose areas longitudinal with the costals towards their

middle and distal portions. That of the marginal hones is closer. The derma] scuta are separated by sutures indis-

tinctly marked on the carapace in all the species of our Pleurodira. In this species flic vertebrals are very broad.
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and with external angles less than a right angle. It marks the proximal third of the costal bone. The posterior is

truncate behind; the pygal is considerably longer than broad.

Proximal halves of the two first oostals, wit h the costal crest for the first pair of ribs, are preserved. The suture

for the first vertebral bone is little concave. The inter-vertebral dermal suture crosses it, just anterior to the point

opposite to the completed capitulum of the bone.

The xiphisternal, besides being much thinner relatively than that of Taphrosphys molops, is of different form;

while its hyposternal suture forms nearly a right angle with the common suture; in the hitter species, an acute angle.

The pubic sear in P. sulcatus is of nearly the same length, but much narrower and less elevated. This I have ob

served in five specimens. The posterior lobe of the sternum is deeply emarginate. The pubic scars in both converge

slightly anteriorly.

The second specimen, above mentioned, furnishes portions of marginal bones and sternal bridge. The latter pre

sented an obtuse angle between the lateral and inferior planes. It also possesses the mesostemal, somewhat broken

Its external angle is considerably more than right, and indicates a, thin bono considerably longer than wide, and more
like that of P. leslianus than any other species of the genus.

Measurements of Spec. No. 1.

Length of ante-penult costal bone,

Width " proxlmally,

distally,

" penultimate proximally,

" posterior vertebral,

" posterior COStal proximally,

" " distally.

Length of "

" iliac scar,

" rudimental costal,

" caudal marginal,

" suture between posterior pair marginal seutal,

Width of caudal marginal,

This is a species of considerable size. The fragments originally described by Lcid.y are three united marginals

from the position of the; sternal bridge. They show that these elements have a thin junction with both plastron and

oarapace, and are not separate from the latter, as one might be led to suppose.

The marginals near the bridge have a fiat and broad inferior surface, and are produced into a- narrow slightly

recurved margin, while the tree marginals have the external faoe plane—not recurved—and the internal thickened a

line within the margin.

What is probably a nuchal margin (from Bamesboro, Professor Cook's Collection) is not thickened within, and
has, as in other genera, a, much greater transverse extent posteriorly than at the margin. Its form is as follows:

Length, 2 in., 8 lin. ; Width, 2 in., 6.5 liu. A peculiarity in the dermal markings is

that there is no nuchal scutum, but a suture as in the caudal marginal bone.

Two marginal hones, having the sculpture characteristic of this species, appear

to be referable to it after comparison with specimens in the Museum of the Academy.

One, a median posterior, is considerably shorter than the other, probably a posterior

or lateral, a peculiarity not seen among living species. The latter has a thin edge.

is thickened along the line of the lower two-fifths the diameter, and then thins out to

the upper suture, which is only .1.5 lines wide.

In. Lin. In. Lin.

Width of lateral plate, ;i (1.5 Length ot caudal, 2 7.

Length "
:S 4.5 Width " 2 8.

These plates ace crossed in the usual manner by the sutures of the marginal and costal scuta.

the Birmingham pits.

AMBRI. PII.1LO. S00.—VOL. XIV.—42

In. Lin.

7 9.

30.

2 7.

15.5

14.5

13.

2 4.

4 !).

:s

7.

2 It).

11).

2 7.5

Fig. 45.

r
V

•\

L i

They are all from
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The plastron of tins species is relatively much thinner than in the other species of the genus.

A sternum, probably, of this species, is in my collection. It is unfortunately without the xiphisternal pieces, but

conforms in all respects with what we know of P. sulcatus. Its surface has been injured by pyrites. It is character-

Fig. 45. ized by its thinness and general lightness, as well as

by the singular form of the hyostcrnal element.

The remains consist of a largo portion of the plas-

tron, and two costal bones, found in the marl ex-

cavations of the West Jersey Company, near Barnes-

boro.

The external surface of the plastron exhibits

neither sculpture nor impression of sutures of

scutes. It is slightly rugose in some places. The

free margin at the axillary and inguinal regions is

obtuse, but becomes thin a little distance before

reaching the epistcrnal and xiphisternal sutures, re-

spectively.

The suture between the hyo- and hyposternals is

straight and fine, while that between hypo- and xi-

phisternals is straight and coarse. The longitudinal

median suture is irregular and very coarse. That

between hyo- and epistennim is remarkable in its

direction, thus distinguishing the species from Ado-

cus pravus, with which this plastron might oth-

erwise be, compared. It advances posteriorly on the

outer part of the hyostcrnal, causing its junction with

the margin to be an inch behind its junction with the

mesosternum ;
the reverse is the usual relation in

tortoises.

The bones of the plastron, while more than hall"

as wide again as those of A. beatus, arc medt

ally scarcely half so thick; the thickness increases to

within a certain distance of the outer margin.

The accompanying restoration of the plastron is

nu-rely ,1, 'signed to illustrate the form and characters of the sutures described. The outlines of the mesosternum are

erroneous; the piece is longitudinal, not tranverse; it had not been obtained at the time the cut was made.

Measurements.

Total width plastron externally, within elevations of bridges,

Length hyosternal, on margins, from first rise at axilla to cpisternal suture,

From latter to mesosternal suture,

Thickness hyosternal at middle sut.,

" hypostcrnal " "

In. Lin.

11 10.

3 8.

1 10.75

4.25

2.8

TAPHROSPHYS LBSLIANUS, Cope.
m

This is a smaller and more delicate species than the last, and differs in many particulars. It is found on a, single

individual, which, though not more than half the size of the T. sulcatus, is evidently adult. The portions preserved

arc a considerable number of the element of carapace and plastron, but none other. The union of the costal and

marginal bones is complete. The first costal has the same form as in T. molops, bearing as usual, a crest representing
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an anterior rib. The axilliary pit is less prominently margined by a high osseous wall, and it is elongate and curved

forwards, nearly reaching the margin of the bone. The rib head is complete.

With its fellow, it embraces a first vertebral, which is about twice as long as wide and six-sided. The sides an;

in the order of their length: posterior (shortest), anterior, postero-lateral, antero-lateral. The anterior marginal is

narrow in front. It expands so much posteriorly as to make the first lateral almost triangular. The second marginal

is nearly quadrate. The edge of these marginals is thin above the nape, and thickens laterally. In the posterior it is

gradually thinned out and a very little recurved. The second vertebral bone is not so long as broad: those following

increase gradually in length.

The narrow extent of the hyposternal bono in front of the inguinal crest indicates as in T. molops, an intermar-

ginal sternal. The sutures retires posteriorly from that point, suggesting the continuation of that bone towards the

middle lino. The cavity of the plastron is extended well laterally at the bridge. The hypo-xiphisternal suture is

nearly transverse. The pubic scar is little elevated, and broadest posteriorly. Its median crest extends throughout,

the whole length. The posterior margin of the xiphisternal is not preserved. The mesosternum is of a rounded form,

but obtusely pointed behind, and with lateral rounded projections. The posterior sutures arc bevelled forwards and

upwards.

The sculpture is much like that of Taphrosphys sulcatus. The marginal bones have a, delicate transverse reticula-

tion, and the costals a coarser longitudinal one. The under surfaces do not present any sculpture, perhaps, on account

of corrosive action.

M.
Length of last costal, .08

iliac pit, .03
" pubic scar, .024
" third costal bone, .10(5

Width third (costal bone proximally), .0343

(distally), .020

(proximally), .007

(distally), .0035

(greatest), .001

.089

-0182

.09

..03

Thickness " "

a n u

Width first

Length " vertebral,

Width " "

" second "

Length " "

Length median marginal,

Width "

" hyposternal,

Thickness "

Length '

'

" niesosternal,

Width

-.008

(anterior), .0337

(posterior), .003

.063

..004

-093

.0805

.0315

The dermal scuta have been thin, as in other species of this group. The sutures arc all straight except that be-

tween the first and second vertebrals, which is convex backwards. The vertebrals are broader than long, and their

external angle; is near the middle of the length of the costal bones. The anterior vertebral is of longer form than the

others, somewhat like the frustrum of a triangle, of which the base is anterior. The second marginal is wider than

long; the third longer than wide. The intergular scutum is subtrigoual, the apex shortened by short facets, and ex-

tending three-fourths the distance to the posterior margin of the bone.

This species was discovered by my friend, Dr. Samuel Lockwood, who lent the single

and typical specimen from his private collection for description. It is dedicated to Prof.

J. P. Lesley, the Geologist, and Secretary of the American Philosophical Society.
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TAPHROSPHYS STRENTTUS, Cope.

This, the largest of our extinct Pleurodira, is represented by portions of three Individuals.

The largest has been much broken up by the workmen, and many parts of the carapace and plastron are recogni-

zable in the larger and smaller fragments.

The various elements are of great thickness, proportionately as well as absolutely, so that this is the most mas-

sive as well as largest species of the genus; in two of the specimens the episternals are considerably thickened at the

anterior suture, a, feature not seen in the next stoutest species, T. molops. In the first specimen, the costals liavo the

longitudinal reticulate sculpture ; the marginals close reticulate, and the sternal bones are openly reticulate. The in-

guinal costal articular groove is characteristic, instead of lying in one plane as in other species, it occupies I lie crest

of a ridge which ascends proximally to a considerable elevation, resembling in this, the pubic scar of T. molops. It

is, however, nearly smooth wil bin and has no distal boundary; the fact of its being on the middle line of a costal bone,

tixes its character.

One of the elements of the plastron at one of I lie siiturnl angles, cxhibiis an extensive overlapping, or squamosal

suture, to the extent of half the thickness of the bone, and distance of M. .028. The articular extremities of the two

scapula; arc remarkable for their size. The forms of the mesostemum, and marginal bones of the bridge arc unknown.

The anterior marginals are thick and of coarse cellular structure. The posterior arc thinned out to an edge.

M.

Width of ordinary costal, 0.001

Thickness '• " .015

Width costal bearing inguinal groove, .084

Thickness " " " .015$

" " at proximal part of groove, .0<J7

Diameter articular and scapula, -005

" glenoid cavity (transverse), .044

Thickness epistcrnal at median suture, -02<i

General uniform thickness of hyposternal, -018

Of the second specimen numerous portions of carapace and plastron, with head of femur and ooracoid, furnish

various characters.

The costal bones are marked with shallow grooves, more closely placed than in Taphr. molops, and with less

transverse inosculation. The marginals are rough from the reticulate sculpture. The abdominal surface presents a

i oarser and less distinct sculpture of the same kind; its dermal sutures are also distinct.

The pubic scar is lost, but tbc ischiadic remains. It is obliquely oval, and very near the margin of the deep pos-

terior notch of the plastron. Anterior and exterior to it is the shallow fossa, seen in the same position in T. strenuus.

The anterior lobe Of the Sternum has convergent margins, but, is broadly truncate; in front, each hall' of the margin

being slightly concave.

The point of union of the episternals is prominent, upwards and forwards. The margin of the posterior part of

I
lie epistcrnal, and anterior part of the hyosternal, is rather thinned out, without intermarginal ridge. The suture

between the two is al right angles to it, and at a. little distance from it, it turns forward.

All the bones are thick except the costals, and the spongy layer is vesicular. The sutures of the costals are smooth

and dense, except opposite the spongy layer.

The femur is characterized by the wide expanse of its trochanters and slenderness of its shaft. The planes of the

former make an angle together ofover i)0". The greater is nearly continuous with the head. The ooracoid has two

short sutural, and one cotyloid articular faces; its shaft is contracted and slightly curved.

In. Lin.

Width plastron in front, f) 1-5

" " at hyo- episternal suture, 12 1.5

" from mesosternal to front margin, 20.

" costal,
2" 8.5
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In.

Thickness costal,

" marginal,

" episternal (average),

" xiphisternal near outer margin,

Expanse trochanters,

Long diameter shaft femur,

head of coracoid,

Lin.

5.

9.7

9.

7.8

3.

8.

17.5

A largo species is represented by numerous fragments from the Miocene marls of Eastern North Carolina, found

for the most part by the Geological Surveyors under Prof. Ken-. This genus is Cretaceous, and is probably intrusive

in Miocene beds. It occurs in fragments in connection with the cretaceous Dinosauria, Ilipsibema Cope, and Eadl'O-

saurus Loidy, in the few places where they have been found. As the species cannot be well defined, I do not name it.

A large part of tbo left xiphisternal, with the adjacent part of the hypostcrnal, tbe former bearing the anterior

part of I,he imhic sutural scar, was found in the marl at James King's. The size and thickness of the parts indicate

tbe largest species of the genus, being at least equal to the same parts in P. strenuus. As the pubic suture is not

preserved in the specimen of P. strenuus, I Unci the distinction to bo only indicated by the structure of tbe osseous

tissue. This is very much more dense than in the species found in New Jersey, where it is very spongy and open,

more so than in the other species. The inferior dense layer is thick, but not thicker than in P. strenuus. The infe-

rior surface is somewhat worn, ami does not display marked structure. The pubic sear is elevated, and bears longi-

tudinal sutural ridges; it presents the usual obliquity inwards and forwards.

Thickness at hypostcrnal suture,

Width base pubic scar,

Lines.

0.5

18.

TAPHROSPHYS NOPOSUS, Cope.

This species is chiefly represented by a number of broken costal and marginal bones, from Hornerstown, Mon-

mouth County, New Jersey. A costal plate with rib-head from Tinton Palls, Monmouth County, is also in the col-

lection of the New Jersey Geologioal Survey, and I have found other portions near Barnesboro, Gloucester County.

It is one of the rarest, as well as most strikingly marked, of our extinct Testudinata.

The costal bones are thin for their size, which exceeds that of other species of our extinct Pleurodira except the

hist. The prominent character is seen in the sculpture, which consists of elevated coarse ridges, forming a reti-

culate pattern, somewhat as in Trionyx, which are frequently broken into tubercles of various shapes, which arc

again oonfluent in some places, forming shorter or longer ribs. These may be short, ourved, or angulate ; there is a

series of short straight ones radiating from the intercostal sutures on some of the costal bones. These projections

are everywhere in strong relief. Portions of two marginal bones fix the position of the species here, and forbid any

immediate affinity to the Trionyehidao or Chelydrinac, though the resemblance to Peritrcsius ornatus cannot be over-

looked. These bones are marked by impressed pits, less marked than those of the costals. They present an obtuse

angle of faces, inclined at more than 90°, showing the bridge to be less angulate than in either P. suleatus or Taph-

rosphys molops. On one of the costals traces of the intercostal dermal suture are visible in a continuous groove of the

sculpture. Width of a costal bone 2 in., 9 lin.

I am indebted to John Meirs for this specimen, which was found eighteen feet below the surface of the chocolate

marl, which lies below the upper bed of green sand.

Another individual is represented by a, portion of the plastron taken from the chocolate marl near Barnesboro, at

a locality dilt'erent from any of the other species. There is not enough preserved to exhibit the ischiadic attachment
j

it is therefore uncertain to what genus it belongs. It exhibits, however, the peculiar reticulate sculpture of the P.

princeps, but carried to a higher degree.

It differs in that the surface of the bone is tuborculately rugose, the grooves being deep and wide, and leaving
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ridge-like and other elevations between them. On some portions of the surfaoe they assume a longitudinal direction.

A portion of the margin is rather abrupt and thick. Thickness of bone, one inch from margin less than nearer the

same; greatest thickness, lines.

APPENDIX TO THE TESTUDINATA.

Lembonax, Cope.

Established on the remains of a marine turtle which presents the peculiarity of a regu-

lar continuous inner margin of the hyo- and hyposternal bones, without radiating processes

for intercalation with that of the opposite side, or emargination for the median lontancllc.

It follows either that there is no fontanclle, or that the fontanelle is continuous to the

xiphisternal, in either case differing from Chelone and Puppigerus. The hyo-xiphistrr-

nal suture is transverse, as in Emydidse, for a portion of its length nearest the; median line;

or this element having transverse parallel sutural outlines may be intercalated between

hyo- and hyposternals, as in Pleurosternum, though this I consider altogether improbable.

The suture for the cpisternals oblique, and not squamosal, as in Chelone and Chelydra,

hiit by shallow gomphosis; the anterior inner margin of the hyosternal retreating outwards

a little, and leaving space apparently for mesostcrnum: the hyo-hyposternal suture by

fine deep gomphosis ; the hyo-xiphisternal by shallow coarse gomphosis.

The common neck of the sea pulo-procoracoid bone is short, and more like an Emydoid

than a Chelonioid.

On the whole, there is reason to suspect that this form is more nearly related to Che-

lydra than to Chelone.

Lembonax polemicus, Cope.

Spec. nov.

The sternum presents a longitudinal angle on eaeh side, learing the median plane portion of the sternal bones

rather narrow, as in species of Chelone. The angle is slight, the surface rounded. The inner faoe of Hie hyosternal

is strongly radiate-ridged towards the inner anterior angle, and the inner face of the margin serate; the posterior por-

tions of the margins are slightly roughened. The inner margin of the hyposternal is regular, smooth, and thinned ob-

tusely; it is without radiating ridges.

The external surface is smooth, without sculpture.

The sternum has been small for the size Of Hie animal, judging by Indications furnished by the scapular glenoid

cavity. No portions of the carapace arc preserved.

Antero-posterior length hyosternal,

Width do. to longitudinal angle,

Antero-posterior extent hyposternal,

Width do. to angle,

Long diameter extremity scapulo-procoracoid,

Do. neck of do.,

Do. distal extremity scapula,

M. M.

.24

. I ::<;

.1525

. 155

.115

.098

.059

This species was derived from Hie Eocene marl of New Jersey, where excavated by the Farmingdale and Squankum

Marl Company, to the Director of which. A. .1. Smith, I am Indebted for the specimens on which the present, identifi-

cation is based.
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P T E Bt O S A D K t 4 :

EtHABDOPELIX, Cope.

This genus and species are based upon numerous bones, mostly scattered, occurring in

a bed of very hard indurated siliceous clay, of a, dark gray color, which intervenes between

the usual redder strata in the Triassic or Jurassic sand-stone of the Atlantic slope, at

Gwynnedd, Montgomery County, Pa. In the red slaty layers occur impressions of narrow

leaves, worm tracks and bo.rings, scales of Ganoid Fishes, and rain-drop and ripple-marks.

The hones, which are very abundant, are indicated by thin black mineral layers which

do not effervesce in acid, and whose coloring matter, perhaps a phosphate of iron, with

some carbonaceous matter, becomes blue on exposure to the weather, and is finally alto-

gether dissolved or weathered away. In the cavities of many of the long bones may be

observed a deposit of carbonate of lime. All appear to have been more or less flattened,

and their walls are much attenuated. This, with the hardness of tin; matrix, has ren-

dered their preservation difficult, and their identification requires much care; and though

1 have had them under careful observation, in the Museum of the Academy for three years,

I am hardly satisfied as to their affinities, ft would appear as though quite a, number of

individuals had mingled their remains in the accumulation, and perhaps more than

One spceies.

The specimens were discovered by the late President of the Academy, Dr. Isaac Lea,

who found considerable masses of the rock containing them, showing an accumulation

which has occupied some time in formation.

There are sufficient reasons why these bones cannot be referred to a Lacertilian. They

are, first, the presence of the Pterosaurian confluent ulna and radius, or tibia and fibula;

second, the existence of subspatuliform, distally free pubic elements; the apparently com-

plete pneumaticity of the long bones; the curvature and lack of condyles of most of the

latter.

The centra of the vertebrae an- much depressed in part of the column, thus agreeing

With Pterosauria and some Lacertilia. Elongate cervical vertebrae arc also characteristic

of the Pterosauria, but exist likewise in the genera Compsognathus and Dolichosaurus.

The centra of the vertebrae have projected considerably beyond the neural arch, and the

latter has supported an elevated longitudinal neural spine, both characters of Pterosauria.

Where the hypapophysis has existed it has been at the anterior extremity, as in Crocodilia

and Pterodactyles, and not behind, as in Iguania.

The remains do not pertain to Batrachia, for the following reasons : The creature was

of an elongate vertebral axis, and possessed none of the peculiar elements of the Anura;

AMERICA. nilLO. soc.
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it was more like a Urodele form, But the vertebrae, interpreted by the zygapophyses

were procoelian, not opisthocoelian, the diapophyses were long and flattened from above,

and there were elevated neural spines. Thus, while the elongate curved ribs do not differ

much from those of some Labyrinthodontians, the vertebrae and other bones are of

entirely different type.

RHABDOPELIX LONGISPINIS, Cope.

Pterodaetylus longispinis, Cope, Proc. Academy Nat. ScL, Phila., 1800, p. 200.

Recognizable portions of the cranium are unfortunately wanting, except a toothed piece, which may belong to

some peripheral bone, or to the mandible. This is much crushed; the teeth are slender, straight—conic, with

expanded liases, from the centres of which the colored substitute for bone is wanting, as though they had been hol-

low pedestals. The teeth show no trace; of the mode of attachment, and they may be continuous, and therefore mere

processes. Intervening edge very straight.

Greatest depth of bone,

Length, embracing four teeth,

Length of tooth,

Lines.

'A.

2.5

.04

The distance between the teeth is nearly equal to the length of each tooth.

Of the vertebrae (here are innumerable portions, fractured in many directions; some exposed condyloid surfaces;

numerous vertical views, and thirteen complete or nearly complete profile views, from different parts of the vertebra]

column. The latter may lie divided into those with, and those without, elevated neural arches. To the latter

belong, perhaps, some elements more elongate than any other vertebrae, and with centra of larger diameter, on which

no apophyses were visible; but from one extremity a centrum-like prolongation with terminal convex condyle, proxi-

mally slightly constricted. As these have been destroyed in the process of bringing out other pieces, their place and

nature arc problematical. They have considerable resemblance to the cervical vertebrae of Pterodaetylus longiros-

tris, as figured by Cuvier and Von Meyer. The other vertebrae, with depressed neural arch, being probably caudal,

will be described later.

Of vertebrae with elevated neural arch, there arc nine profiles, of which four have the neural spine a carina less

elevated, and live have much elevated apophyses. In all of these the; positions of ball and socket, and of the

different zygapophyses, are very distinct, None of them have hypapophyses, The centrum bearing the posterior artic-

ulation or ball is considerably produced backwards and constricted slightly in front of the ball, though the diameter

of the hitter is small, both it and the anterior socket being evidently transverse. The posterior or despectant zyga-

pophysis extends as far over the centrum as its condyloid extremity, in one vertebra farther, while a laterally

expanding ridge marks the anterior or surspeefcant zygapophysis. These vertebral! are perhaps anterior dorsals,

while those with elevated neural spines are median dorsals and lumbars. If this identification be correct, then

vertebrae with more compressed centra, hereafter mentioned, are probably lumbars.

Length centrum, supposed anterior dorsal (No. 8),

" neural crest,

" at base neural arch,

Depth, total,

" centrum from anter. zygapophysis,

" " anterior to condyle,

Linen.

4.

;!.

0.75

Of the supposed dorsals, one differs from the rest in its less elevated neural arch, and in its long narrow neural
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I

spine, nearly over the posterior zygapophyses, and vortical to the piano of the centrum. The inferior outlino of the

centrum of this, as of all the other vertebrae, is concave.

Length of centrum,

'

'

top of neural arch,

" neural spine,

Depth from anterior zygapophysis,

Width of neural spine,

Lines.

3.75

2.

3.2

1.75

1.

Another fractured dorsal exhibits a broader neural spine, but its form cannot be accurately ascertained; in a

third its extent is nearly that of a neural arch, and it has considerable longitudinal breadth to its crest. The centrum

of this vertebra appears to be shorter than in the last, no doubt in harmony with its position as a rib-bearing dorsal.

Length of centrum (No. 8),

" below posterior zygapophysis,

" neural arch,

Height of vertebra (top of spine concealed),

" posterior zygapophysis,

Depth centrum at condyle,

Length centrum (No. 15),

Height of vertebra,

" to posterior zygapophysis,

Linen.

a. 5

2.

3.

«. (?+)

2.5

1.1

3.2

4 6

l.G

The anterior cotylus in this, as in all the other vertebrae, looks partly downwards. The superior anterior outline

of the neural spine is concave, as though the straight margin were cut away to half the depth of the spine. Whether

this is the natural form, or result of fracture of the matrix, is not readily ascertained; in another the full width is

carried four-fifths way up to the crest.

Of what are perhaps caudal vertebrae there are profiles of six, mostly with reverses; two are very perfect. In all

the Inferior outline of (lie centrum it is markedly concave. No. I, flu; most characteristic, differs from the others in

possessing a long acuminate process, projecting at an angle of 85° witli the axis of the centrum immediately below the

posterior condyle; or, as the inferior part of the condyle is obscured by it, at the side of it. This may be looked upon

as a profile of a chevron bone, or as one of a pair of lateral central processes, such as go off anteriorly in Pterosauria,

Ooeciliae, and Amphiumae; or, perhaps less probably, as a posterior hypophysis. That this may be the anterior ex-

terior extremity, though furnished with the condyle, is rendered more probable by the presence of a. short obtuse pro-

cess immediately upon the column, and which cannot be other than the surspectant zygapophysis. It is, therefore,

quite possible that this vertebra, is opisthocoelian, as Seelcy" has pointed out the ecrvicals of Dimorphodon maeronyx

to lie. The neural arch stands only upon the two-thirds of the centrum, next the cotylus bearing extremity, and

oilers the free projection of the despectant zygapophysis appropriate to the opposite extremity of a vertebra, like itself.

Below this extremity of the centrum is a, keel-like zygapophysis of a right angled triangular form, the centrum being

the hypoihenuso.

Length of centrum,

'

' inferior spine,

Depth at cotylus without zygapophysis,

Lines.

3.5

1.25

2.

A second and larger vertebra (No. 2) of the same type differs in the lack of zygapophysis above the condyle, and

of the spine below tho same. The centrum is prolonged considerably beyond the line of the neural arch; at its oppo-

* Annuls MagM. Nat. lllst., 18C5.
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site extremity it bears a projecting obtusely truncate hypapophysis, whose outline is separated by an entrant angle,

from a similar process directed forwards and somewhat downwards. A strong lateral longitudinal ridge marks the

place of the surspectant or anterior zygapophysis; but If this interpretation be correct, then there is not on the

opposite, in that ease posterior extremity of the last (No. 1), a despectant zygapophysis. The explanation of

these apophyses of No. 1 must be left for the present. Below the lateral ridge, one-third the length behind the

cotylus of No. 2, appears to he a foramen, resembling that described by Prof. Owen in Pterodactyles.* A second

vertebra (No. 5), and a third (No. 10a), closely resemble No. 2.

Length of centrum No. 2,

" neural arch,

Total depth at hypapophysis,

Depth at middle of vertebra,

" of centrum near condyle,

.Linen.

5.8

4.5

4.

2.

1.5

Dorsal line slightly concave.

Two vertebrae (No. 10 and 17) exhibit characters intermediate between this type and thai lirst described, as No. 8.

They have more depressed neural arch than the latter, and less inferior concavity than No. 2. The condyle is pro-

longed beyond the neural arch, and much depressed. They may be dorsals which immediately follow the cervicals.

A. fourth depressed vertebra resembles in miniature those lirst described as cervicals. Its proportions are rather

those of a phalange, as described for both caudals and cervicals of some Pterodactyles, and are obviously procoelian;

the inferior face eoneave, and the condyle-lieai iug centrum prolonged beyond the neural arch and slightly decurved.

Total length (No. 47),

Length neural arch,

Depth anteriorly,

" at middle,

Lines.

5.

3.5

1.5

.75

No hypapophysis.

Views of eleven vertebrae from above are more or less complete, while many others are broken or not charao

teristie. Where the neural arch has not been destroyed a bifurcation appears at the extremity opposite the condyloid,

which is probably the two extremities of the surspectant, or anterior zygapophyses, which are separated by a deep

notch. As they offer no trace of cent nun above them, they are not probably Hie lateral inferior processes described

by Owen. The great length of the diapophyses is especially Characteristic of a, Pterosaurian. These are either narrow,

of nearly equal breadth (Nos. 2:), 25, 20, 27); shorter and more dilated at the extremity (Nos. 81, 41) or still shorter,

and with obliquely truncate extremities (20, 41). The la,st are similar to those figured by Von Meyer as the lumbars of

Pt. longipelvis, and nearthem occur two bones, which can most probably be pubes. From a portion of matrix exhibiting

the extremity of a, slender diapophysis, with two ribs issuing below it;, it might bo supposed thai they were rib-

bearing, while one of the shorter and more spatuliform (dearly bears the end of a rib.

Total expanse of No. 27,

Length centrum,

Width diapophysis at end,

Expanse No. 25,

Width diapophysis base,

" extremity,

Expanse No. 20,

Diameter neural canal,

Lines.

L4.S5

8.5

1.1

14.5

1.75

1.5

0.0

1.

;; Philosophical Transaction*, 1*50.
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In the last the vertebra is broken obliquely away, leaving the condyle at one, extremity and the bind surspectant

zygapophyses at the other, thus demonstrating their character. In No. ;il one face of the diapophysis is straight, the

distal dilatation being occasioned by the expansion of the opposite margin.

Length of diapophysis,

Width distally,

Lines.

6

2

At No. 20 there are (bur vertebrae in their natural succession, but separated and disarranged. There arc no ribs

near them.

Length body a (anterior),

" diapophysis b (from body),

Linen.

4.5

8.

None of the vertebrae exhibit from (lie; vertical view the breadth dependent on longitudinal alae from the zygapo.

physes so common among the Lacertilia.

Of sections and views of the extremities of the vertebrae there are many. They show (lie form of the neural

oanal to have varied from vertically to transversely oval, and the neural arch to have been tectiform with plane

sides, when the canal is large, as in cervical and dorsal regions; but to have been Hat where the neural canal is

transverse, as in the lumbar region. Of the former kind wo have those with no, low, or elevated neural spines, and

the centra depressed; of the latter kind the neural spine elevated, and the centrum compressed. This form, which

Owen points out among the birds in the same region of Apetenodytes, occurs also, according to 11. von Meyer, in the

lumbal' region of I'torodactylus longipelvis Myr. Three exhibit a nearly cylindric form. Measurements of one of the

most compressed, from which no diapophyses proceed (perhaps lost):

Depth of centrum,

Width

Depth neural canal,

Lines.

2.

1.5

1.

A transversely fractured vertebra, without centrum and with short neural spine and long diapophysis, is perhaps

a rib-bearing dorsal.

Lines,

Depth centrum, 1.7

Heighth spine above canal, 3.

Of neural canal, 1.

Length diapophysis from axis vertebra, 5.S

There are remains of numerous long bones, but generally broken or uncharacteristic. The extremities when pre-

served arc generally oval, without angles or processes. Some are SO slender and straight, as to be probably referable

to wing phalanges. Three others are characteristic; one of theso is quite of the form of Pterodactyle humerus,

having an extensive proximal ala, with the transverse extent greater than the longitudinal; a slender shank and two

distal articular surfaces. This has belonged to a small individual; length only 7.6 lines. An equally characteristic

element is the ulno-radius, most probably. This is a moderately slender bom;, with two nearly equal concave artiou-

lar surfaces at an extremity, which is slightly dilated. The other extremity has bee ore dilated, and of an elongate

oval form, without irregularities, as far as the specimen shows.

Length,

Width simple extremity,

" shank,

" cotyloid extremity,

AMERICA. PH1LO. 800.— VOL. XIV. 44

Lines.

14.

2.5

1.1

2.
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The cotylus bearing extremity is oblique, the eotyli being sub-lateral for a flexed articulation, as is always found

to be the ease with the wrist of the Pterosauria, as well as the Aves. This bone resembles no little the same element

in another species, from Solenhofen.

There is in the private collection of Charles ,M. Wheatley, A. M., of Phoenixville, Pa., a specimen of two slender

cylindric articulated rods, in a fragment of bituminous slate from the tunnel at that place. These have been already

alluded to by Dr. Leidy* as probably indicating Pterosauria during this period, and though from a different bed from

that at Gwynnedd, may have belonged to an allied species. They are strongly confirmatory of the characters adduced

from the former. The phalanges have perhaps been second and third of a small Individual, and neither are complete.

The stouter measures 10.35 lines in length, and 1.6 lines in width at its slightly dilated proximal extremity.

The greater part of a femur occurs among the Gwynnedd specimens. It has been considerably enlarged at appa-

rently the proximal extremity, where its seel. ion is subtrigonal, owing to a broad rising ridge with a shallow groove

on one side. The distal extremity is compressed in a direction at right angles to the proximal, and is oval in section.

No condyles preserved.

Length of part preserved,

Diameter at proximal fourth,

" narrowest; portion,

Lines.

16.

2.25

1 .5

A phalange (No 43) appears to have belonged to the foot of a larger individual than any whose hones are above

identified. The proximal extremity is occupied by a cotylus; the distal follows immediately a constriction, and is

curved slightly upwards, ('urnisliing an extensive longitudinally oval condyloid surface. It is immediately followed by
a portion of a succeeding bone, which may have been the ungueal phalange. Length, 4.5 lines; depth at cotylus,

1. 1 line.

Two pairs of elements ! have regarded as pubes, though they are narrower than usual in Pterosauria, ami nearly

of the form of those of crocodiles. Their sizes differ, and an: appropriate to the proportions of two individuals, to

which other elements appertained. In both cases the pubes are parallel to each other and near together; their

proximal extremities slightly dilated arid concave; distal extremities much more dilated and convex. These are not

diapophyses broken off, as they are more constricted medially and dilated distaUy. The longer pari- lie closer to the

series of vertebrae No. 20, which arc sacra,! or lumbar, and have short, broad, and not; dilated diapophyses.

Length of oik' of longer pair,

Distal breadth,

Length of shorter,

Distal breadth,

Lines.

5.2

2.

8.5

1.5

A short, element, with terminal divaricating limbs, which are equal to it, and to each other, resembles the fur-

cula of Pterosauria from Solenhofen, and especially a, similar element in the Megudaotylus polyzelus, The
limbs are not, strictly symmetrical, which may be owing to the character of the fracture, or to pressure; it, may, how-
ever, indicate that they are a, curved pterygoid with divergent, ectopterygoid. at, one side. Length of shaft, :!.)! lines:

of a, limb, 1.75 lines; width of a, slightly dilated extremity of the same limb, 1.4 lines.

Two similar pieces occur several times, which are of difficult interpretation. Each is subpara!]elogTainniie with
one nearly straight side; the extremity is entirely occupied by the mouth of a, deep, narrow emargination, which is,

therefore, bounded by two points, one of which is the longer. From the other side of the longer point projects a
rounded quadrate portion, whose outline comes into that of the point; its other outline is opposite the angle of
the emargination. Margin behind it, broken.

Ef the preceding interpretations be correct, the genus Rhabdopelix had an elongate nock, with the Ion- tail »i

* Copied in Dana's Manual of Geology.
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Arohaeopteryx. Rhamphorhynchus, which most, resembles it, differs in its simple teeth; and Dimorphodon in its

opistho- or amphicoelian vertebrae.

Dimorphodon Owen has been up to the present time the oldest type of the Pterosauria, I), macronys Buck, occur-
ring in the Lower Lias of England. The present species will therefore be of much Interest, as originating in a, sup-
posed Triassio formation, but indicating with the Megadactyhis more probably Jurassic age. Perhaps the strata con-
tinuous between its horizon and that of Belodon* (Be. carolinensis) will point to the correctness of Wheatley'st pro-

position, that "The true position may be determined like the Ban Casciano beds, intermediate between the, Liassic
and Triassic formations, and forming a, separate group, containing like (hose beds its own peculiar fossils."

As the first Pterosaur found in the Mesozoic formations of North America, the species is of interest as indicating
the future discovery <>f other ['onus of the same sub-class, which wide distribution will furnish additional illustra-

tions or the persistency of evanescence of types. Some of the remains, however, probably belong to the Bymphypoda.

Fig. 46.

r

I» Y T II O N O JH <t> IS V II A.

Cope Proceed., Boston Soc. Nat. Hist., 1869, p. 258.

The genus LYEosasaurus, since the discovery of the large specimen in the St. Peter's

Mount, at Maestricht, has been a subject oi discussion by many palaeontologists, and ever

H'ia. Cope, Proc lings Academy, 1886, f In SlUlman's Journal ofScience and Arts, xxxlj, 1861.
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with unsatisfactory results. While Faujas believed it to he a crocodile, ( lamper and ( 'uvier

regarded it as a, lacertian, and placed it near the Monitor. In the latter relation it has

been allowed to remain by Goldfuss and Owen, who have since written upon it, and so it

continues to he regarded by all palaeontologists of the present day, who have expressed an

opinion on the subject.

I have, however, been able to demonstrate, by the light of new material recently dis-

covered, that the Mosasaurida.e ami Clidastidae constitute; a peculiar order of Reptiles,

which possesses a combination of the characters of Serpents, with those of Lacertilia, and

some others of the Sauropterygia. The reason why, as I conceive, this genus and its allies

have been so little understood, lias been a lack of analysis of the structure of portions of

the cranium little known, as well as of portions better known, and the lack of certainty

as to the structure of the limbs.

The characters of the order arc as follows

:

First. The teeth have no fan^s.

Second. The opisthotic bone projects free from the cranium, and is the snspensoriuin

of the os quadratum.

Third. Then 1 is no columella.

Fourth. There is no symphysis mandibuli.

Fifth. The parietal is decurved posteriorly, and extends to the (sphenoid, forming the

cranial wall in front of the prootic.

Sixth. The subartieula.r and splenial elements of the mandible are connected by artic-

ular faces.

Seventh. The vertebrae arc very numerous, much exceeding one hundred, and frequently

present the zygosphen articulation.

Eighth. The abdominal cavity is long and is surrounded by many short curved ribs,

which have simple heads and a free antero-posterior movement on vertical articulating

surfaces, and which commence close behind the axis vertebra.

Ninth. The pterygoids are elongate and bear numerous teeth, and in one type are free

except at the; extremities.

Tenth. The brain case is not fully ossified anteriorly.

Eleventh. Scapular and coracoid elements are present.

Twelfth. The caudal vertebrae are furnished with chevron hones.

Thirteenth. The squamosal bone is present.

Fourteenth. The angular bone is distinct.

Fifteenth. The os quadratum is moveably articulated to the opisthotic.

Sixteenth. The os quadratum embraces and encloses the meatus auditorius externus.

Seventeenth. The opisthotic is supported by a, pedestal projecting from the cranial
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walls, composed of the prolonged prootic in front, and the exoccipital behind, which em-

braces the suspensorium for much of its length.

Eighteenth. The anterior limbs are fins, with all the elements in a single plane ; the

radius incapable of rotation ; the humerus broad and flat.

Nineteenth. There are probably no hind limbs.

Of the above characters the first eight arc those of serpents; the five characters follow-

ing the ninth axe lacertian, while the seventeenth is peculiar, and not found in an\

existing order of reptiles. The eighteenth is characteristic of the Sauropterygia.

The characters of the teeth are much those of serpents, and much more different from

those of any Saurians. As without true dentinal fangs, they are serpent-like ; lor the ossi-

fication of the pulp, which produces a fang-dike support to the crown, is not more than a.

subordinate character, like that of ossification or non-ossification of cartilages in many

existing orders. The pterygoids, which are in contact medially in Mosasaurus, are largely

free in Liodon and in Clidastes ; in the latter they bear teeth as abundantly as do

many serpents. Among the Lacertilia the dentition is either truly rhizodont (the Acro-

donta) or Pleurodont. The teeth of the Varanidae are especially different from those of

the present order, and present only a modification of the pleurodont character. The outer

parapet of (lie jaw is low, and the shanks proportionately short ; they are in addition mere

expanded than in most other pleurodont families.

The characters preserved by the temporal region are highly peculiar and important in

determining the affinities of the group. The discovery of its structure furnishes the de-

sired explanation of sundry enigmatical bones which occur not tmfrequently in our Creta-

ceous formations. In the following diagnosis the present is compared with the three orders

to which it makes nearest approach.

'Teatudinata.

Opisthotic distinct, closely united with exoccipital squamosal and prootic, and sup-

porting squamosal and quadratum.

Lacertilia.

Opisthotic distinct, closely attached to parietal arc, and at extremity to exoccipital

and prootic ; supporting squamosal and quadratum.

/ '//thonomorpha.

Opisthotic distinct, not or scarcely in contact with parietal arc ; embraced at one end

by prootic and exoccipital, and supporting squamosa] and quadratum.

OpMdia.

Opisthotic distinct, attached only to prootic, and supporting only quadratum.

There can be no doubt that the suspensorium of Mosasaurus is homologous with the

element in the tortoises called by Huxley opisthotic. It appears, also, to be homologous

AMERICA. PHILO. 800.—VOL. XIV. 45.
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to, and analogous with, the suspensorium of the Ophidia ; hence I conclude that the lat-

ter bone is the opisthotic, and not squamosal, as given by Huxley (Elements Compar.

Anatomy); and the more, as it co-exists with a true squamosal in these extinct reptiles.

Internally it forms a very small or no part of the wall of the cranium, but is a solid plug

between the embracing laminae of the prootic and e.\ occipital. The two latter bones are

therefore unusually and peculiarly prolonged outwards, and unite by thin edges on both

the upper and inferior faces of the suspensorium. The fenestra ovale is at the base of the

infero-posterior face of tin; latter, and enters an exceedingly small vestibule. The fenes-

tra, rotunda is immediately below it, and is funnel-shaped, with a, small orifice. In the

small development of the auditory apparatus it is again like the serpents.

The mandibular arch is very much like that of serpents. The lack of symphysis gave

each ramus the independent motion which they possess in the Ophidia.. The articulation

of the splenial and subarticular is a character not seen in any lacertian, but is highly char-

acteristic of the Boaeform Serpents of the genera Loxocemus and Eryx, though it does not,

occur in. Boa proper, nor in many other serpents. This has allowed of some motion

as tin; bones of the ramus above it are merely united by a squamosal suture, and. the (Uni-

tary terminates abruptly between a, sheath of the coronoid, etc. This termination, with

the articular faces oi* the inferior elements, are characteristic; of fragments not uncommon

in the Cretaceous beds, and which have never in this country been referred to their

place. The coronoid bone also is developed only as in the lew serpents that possess it, as

Eryx, Xenopeltis, and Boa; Goldfuss notices its great anterior prolongation and curva-

ture, and overlapping of the extremity of the dentary. Finally the obtusoness and abbre-

viation of the angle of the jaw is Ophidian—rarely lacertian. The distinctness of the an-

gular hone is on the other hand a lacertian feature.

The postero-lateral margin of the parietal is decurved and is connected to the sphe-

noid by a lateral plate of bone, which is united suturally to tin; latter. \ have been una-

ble to find in Clidastes any suture indicating that this piece is an alisphenoid, rather than

tin 1 parietal; it appears to belong to the latter bone. If so, it is a. strong Ophidian char-

acter ; if it Ik; alisphenoid, it is Chelonian and Crocodilian; no Lacertilian presents a like

structure 1
.

In the genus Clidastes the pterygoid bones are distinct except at their anterior extrem-

ity, and bear a long series (17 e.g.,) of teeth, resembling thus tin; serpents.

The vertebral column resembles in many features that of the serpents. It is longer,

and contains more numerous vertebrae than Lacertilian or Saurian types, and has

therefore a much more slender form than they. The ribs are cyhndric, as in lizards and

serpents, and are present throughout the long dorsal and lumbar series of vertebrae, form-

ing a much longer series, and embracing a, more Ophidian visceral cavity than is seen in
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the other Reptilian typos. An. important section of the order possesses the zygosphen
articulation. This is universal in the Ophidia, and exists in one family of the Lacertilia

the [guanidae. In the former order it is placed at a considerable elevation above the

zygapophyses, while in the latter family it is nearly in the plane of the zygapophyses, thus

occupying a lower position. The structure in the Pythonomorpha is of the latter charac-

ter. In species intermediate between this form and the more simple one in the orders

the zygosphen is found in a radimental condition.

The diapophyses present the vortical costal articular face of Ophidians and Lacer-

tilians. The immensely long tail, used as a powerful swimming organ, is in truly serpen-

tine proportion, while its chevron bones are a lacertian rather than ophidian character.

The prootic extends from the basioccipital to the parietal, and overlaps the latter by

its superior anterior margin. This does not occur among Lacertilia except in aberrant

forms, but is common to all serpents. There is a strong superior and anterior ala on the

sphenoid, which furnishes part of the suture.

The ribs are cylindrical throughout much of their length, and resemble those of the

Boas in their articulation by a compressed vertical head to a vertically compressed diapo-

physis. There is no attached parapophysis as in the serpents.

With respect to the characters in which this order is identical with the Lacertilia, the

following observations may be made.

The brain case appears to be unossified anteriorly, as in Tortoises, Crocodiles, and La-

certilians; and the parietal, both descends as in Testudinata, and the ali-spenoid ascends,

as in Crocodilia.

The extensive union of the o. o. palatina and maxillariais a character of Lacertians and

other Saurian orders, and the existence of separated hypapophyses is a feature seen in a

few existing Lacertilians. These separate elements are articulated to heavy cylindric

fixed hypapophyses, which are characteristic of the cervical vertebrae of this whole group

with the exception of one genus. Though the separation of the extremital pieces is La-

certilian, they are in the latter sessile, and the great length of the whole hypapophysis

paralleled by those of the serpents.

The scapula and coracoid are not very different from those of Lacertians, and are not

coalescent. The scapula appears to have had an angle or process similar to the procora-

coid, while the coracoid is entirely without the emarginations common to Lacertilia. No
trace of claviculus, mesosternum or xiphisternum has been found. On the whole, the sca-

pular arch is quite as similar to that of the Sauropterygia as that of the Lacertilia.

The os quadratum is Like that of the Lacertilia in its form, and in its support by two
suspensoria. It; is as mobile, but much shorter than, in the serpents, and differs from that

of both these orders in nearly enclosing the meatus auditorius behind by a Large decurved
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process. In this, these animals resemble the Testudinata, but in this only, for it is not

attached to the prootic in front as in them. In all the species of the order 1 have seen, it

is characterized by the presence of an oval, pit, with mouth making a, strong angle with

the surface. It is situated just in front of, sometimes within the margin of, the meatus

auditorius externus. Its rise; is uncertain, hut there is some probability that it received

the extremity of an osseous or cartilaginous styloid stapes. A groove on the under side

of the susponsorium would accommodate such a rod, and in a position nearly similar to

that which it occupies in many of the Ophidia. Nevertheless its extremity would have

to he a little recurved in order to enter the pit in question.

In both families of the order there is a, zygomatic or squamosal arch, hut it is very

doubtful whether any malar arch exists. There is no connection by malar or quadrato-

jugal posteriorly.

The chevron bones of the caudals, as is well known, are highly developed. They re-

semble those of some Saurians. This is an important character, for these; elements do not

exist in the Ophidia, where hypapophyses takes their place. A structure somewhat re-

sembling the latter, seems to exist in Llasmosaurus.

The parietal fontanolle is similar to that seen in Laeertilia. and Sauropterygia.

The six characters in which it resembles the Lacertilia are shared by at least one

other order of Reptiles. In its lacertilian characters it approaches nearest the Yaranidae,

which themselves offer some approximations to the Ophidia. Tin; elongation of the

prootic anterior to the internal ear is a character of all the slender-tongued lizards, and

the long superior nostrils and lack of malar arches belong only to the Varan'.

The singular manner in which the opisthotic is supported is only paralleled, so far as

I am aware, by the Ophidian family of the Tortricidae, where it is similarly projected

from the grasp of the prootic and cxoccipital, as snsponsor of the quadratum. In Cylin-

drophis the parietal and part of the supraoccipital enter the connection also.

With reference to the limbs, Cuvier says, "that very few hones of the extremities of

Mosasaurus have been found, and their rarity was such that, for a, moment, he was led to

doubt whether the animal possessed limbs." He states that he was soon undeceived by

recognizing a bone of the pelvis which certainly belonged to Mosasaurus. The hone con-

sidered to be a pubis, resembling that of the Monitor, as figured in the Ossemens Kossiles.

Cuvier further says, that among some fossils from Seichom he detected a. scapula, resem-

bling that of the Monitor; and subsequently received drawings from Maastricht of a. cla-

vicle resembling that of a, common Lizard, and also a coraeoid bone. From the specimens

and figures Cuvier supposes the shoulder of the Mosasaurus to have exhibited a ('lose re-

semblance to that of the Lizards. After remarking that he had been unable to procure

any long bones of the limbs of Mosasaurus, he expresses his views in regard to certain
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figures of bones, represented by Faujas Saint Fond and Camper, reproduced in the Osse-

in ens Fossiles. In regard to the figure of a portion of an ulna. Cuvier says, that if the bone

belonged to Mosasaurus, it would indicate the extremities to have been moderately ele-

vated. But he continues, the bones of the feet, so far as they are known, appear on the

contrary, to have belonged to a sort of a contracted fin, as in the Dolphins or Plesiosau-

rus. Of the different bones of the feetj figured in the Ossemens Fossiles, after Camper,

Cuvier likens some of them to the principal carpal bones of the Crocodile, another ap-

peared to belong to some huge Saurian, some are phalanges, and two are attributed by

him to Turtles, whose remains are not Less common in the deposits containing those of

the Mosasaurus. In conclusion Cuvier adds that, "it was not without hesitation that he

expressed the conjectures from mere figures, when the immediate comparison of the hones

themselves would scarcely suffice, so great is their diversity and so small the precision of

their forms in reptiles."

Goldfuss describes and figures several bone fragments from the deposits of the Creta-

ceous period of the Upper Missouri, which lie views as the portion of a, scapula, acoracoid

bone, and an olecranon process of the Mosasaurus. In relation to the habits of the ani-

mal, he says, as it lived in the ocean the toes no doubt wen; webbed, hut the remains

which have been discovered, on the contrary, do not lead to the supposition that it pos-

sessed fins like Ichthyosaurians. Prof. Owen, alter remarking that no part of the organi-

zation of the Mosasaurus is so little known as that of the locomotive extremities, and sub-

stantially quoting the; views of Cuvier, expressed above, enters into the description of some

long hones of the extremities, "showing the Lacertian type of structure," which were ob-

tained in the Green-Sand formation of New Jersey. Prof. Owen says, "on the highly

probable supposition that; these; bones belong to the Mosasaurus, they indicate the ex-

tremities of that, gigantic Lizard to have been organized according to the type of the

existing Lacertilia and not of the Enaliosauria or Cetacea." Pictet says the humerus of

Mosasaurus is thick and short, like that of Ichthyosaurus, hut gives no evidence for this

assertion. He adds, we may conjecture, from the flattening of the bones of the members,

that the feet wen; probably converted into fins like those of the Enaliosaurians.

Schlegel states in one of tin- older numbers of Leonhard & Bronns' Jahrbucb dor

Geologie, etc., that the anterior limbs are paddles, adapted to an aquatic habit.

Finally, Leidy (Cretaceous Reptiles, 42,) states that " remains apparently of Mosasau-

rus which I have the opportunity of examining, indicate the limbs to have been fins, par-

taking in their structure of the characters of those of the marine turtle and the l'lesio-

saurus."
»

'There can he no doubt that the above authors have correctly assigned such limbs to

the two species that came under their observation ; and I add the evidence derived from

AMEttlOA. PH1L0. 800.—VOL. XIV. 4(>



.182 THE EXTINCT BATRACHIA, REPTILIA

another species of Mosasaurus, and from one of Clidastes, as entirely confirmatory of it.

On the other hand, I am unable to assign hind limbs to any of the species of the order.

'The anterior limbs combine the characters of Testudinata and Sauropterygia. The ulna

and radius, and all more distal portions of the limbs, are those of the latter order. The

large ovoid flat carpals, and flat, medially contracted phalanges, with fixed articulations,

are of that type. Three of such phalanges have been figured by Leidy, ('ret. Kept. VIII,

figs. (! and 7, where they are regarded as radii, and at fig. 13, PL XVII. Ulna and ra-

dius are figured PI. VII 1, figs. 9 and 10.

From the preceding* evidence, we may look upon the Mosasauroids and their allies as

a race of gigantic marine serpent-like Reptiles, with powers of swimming and running

like the modern Ophidia. Adding a, pair of short anterior paddles, they are not badly

represented by old Pon'toppidan's figure of his sea, serpent.

That their habit was to devour whole is evident, and though the articulation of the

lower jaw will not admit of as much extension as that of the Ophidia, it exceeds other

reptiles in this capacity, allowing by its lateral flexure, of the passage of large objects be-

tween the rami. The carnivorous Dinosaur on the other hand, tore his prey to pieces, as

do Mammals of the present day.

Thus in the Mosasauroids we almost realize the fictions of snake-like dragons and sea

serpents, in which men have been ever prone to indulge. On account of the Ophidian

part of their affinities, I have called this order the l'ythonoinorpha.

The families embraced are two, the Mosasauridse and Clidastidee, which differ as

follows

:

Vertebrae with zygosphenal articulation wanting- or rudimonfal ; humerus free in life.

MOSASAURID.K.

Vertebrae with zygosphenal articulation developed
;
humerus probably included in

life. CLIDASTIMI.

In time they immediately preceded the Eocene Palaeophides, and probably will find

in them distant structural allies.

I think it highly probable that the genus Saurospondylus of tteeloy, from the lower

chalk of England, belongs to this order. If so it is the type of a peculiar family, to be

known by the absence of neural spine and low position of the zygapophyses, which have

horizontal articular faces. The S. dissimilis, Seeley, is a. much smaller animal than any

here enumerated, and is known by a single vertebra,.*

(ioldliiss states that Mosasaurus possesses a, malax arch. This is absent, in Clidastes,

and I am inclined to doubt whether (ioldliiss has demonstrated his point; if present, it

must be as he states, very slender.

•See Ann. Magaz. Nat. Hist,., L885, Sep*.
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MOSASAUKID.K.

Dentition, In this family the forms of the teeth differ in different parts of the maxil-

lary bones. Those on the premaxillaries are more cylindric in section, and the compres-

sion, or development of angles or facets, whichever it be, increases as they succeed each

other posteriorly. One peculiarity characterizes the teeth of the most of the true Mosa-
sauri, viz: the anterior aspect bears a, cutting edge more or less developed, while in Lio-

don the posterior is more strongly developed.

Os Quadratum. The superior extremity of the os quadratum appears to have had

considerable motion on the opisthotic. Its extent is so much greater than that of the co-

tyloid or glenoid cavity applied to it, as to suggest a gliding motion, especially as it con-

stitutes an extensive arc, possessing grooves of attachment for articular cartilage throus-h-

out its length. This arc is, however, bent or curved in the horizontal plane, which would
result in a. twisting of the os quadratum round its long axis, should the motion 1 su<vo-est

have taken place. Such a. twist would throw the proximal portion of the ramus of the

jaw outwards, a, motion quite necessary to tin? horizontal flexure of the- ramus at the

splenial articulation, which no doubt took place in swallowing any large object. The ex-

tent of this outward deflexion of the articular, coronoid, etc., portions of the jaw, was
measured by the outward concavity of the proximal end of the quadratum. Thus this is

least in M. depressus, and greater iii M. dekayi and M. maximus (see cuts fig, 48); the

great projection of the external angle in Liodon validus, gave that species an excessive

power of dislocation, and the same peculiarity in Clidastes propython, was followed by
the same effect.

As the development of processes and ridges on the ossa quadrata differ in the different

species, they may be named as follows: The proximal articular surface extends over the

external angle, and over the upper edge of the ala forming the alar process (see cuts).

Below the meatus and knob, on the postero-oxternal margin, there is a, ridge which ter-

minates in a, process in some species, to be called the median posterior ridge. In some a.

ridge rises from the outer angle of the distal articular face, extending outside- the ridge

just mentioned, towards the pit, called the distal external longitudinal. In front of this.

on the outer face of the quadrate behind or near the origin of the ala, may he a ridge

called flu; external ridge. See Tab. XI, figs. (i-7.

Vertebras. As has been already pointed out by Cuvier, the vertebra in this genus fall

into cervical, dorsal, sacro-himbar and caudal series. The cervicals are either round or

depressed in this genus; in Liodon the articular faces are either round or compressed in

the species I have examined. They are arbitrarily characterized by the presence of an
obtuse hypapophysis which has an articular surface for a separate continuation of the

same, as in Clidastes. None of these pieces have come under my observation in this
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genus, but one is probably figured by Camper (Tab. 2 IS, fig. 21 of Cuvier Ossem. Fossiles),

which Cuvier says is perhaps an ungueal phalange. The dorsals have no hypapophysis,

and the diapophyses decrease in vertical extent towards the posterior part of the series.

The greatest variation is presented by the different species in the long series preceding

the eaudals, which do not present zygapophyses. The posterior of this series arc much

shorter than the anterior, the former having the form of the dorsals, the latter of the eau-

dals. In the M. dekayi, ML gracilis and M. giganteus, none of these are depressed
;
the

shorter are subpentagonal in section; in M. depressus and M. missuriensis the longer are

depressed, while the depression of the shorter diminishes regularly to the distal cau-

dal series. In M. brumbyi the Ion-' vertebrae are flattened to a still greater degree.

(See Gibbes' Mongr.)

The eaudals an; divided into three series by Cuvier, viz: those with separate chevron

bones, those where the latter are united to the centrum, and those without them. Pass-

ing posteriorly these; vertebra become gradually shorter and more vertically ovate in form.

The more posterior are less narrowed in the M. maximus, M. oarthrus and M. missuriensis

(vide Leidy's work), while in M. dekayi and the Liodons they are rather more; narrowed

vertically.

The characters of the diapophyses are marked in different parts of the column. In

all the species of the family they descend from an elevated position on the ccrvicals and

anterior dorsals to an inferior one on the lumbars. They nevertheless never spring from

the neural arch, as in the Archosanria, but always from the base o( it. On the median

dorsals it originates from the middle of the side of the centrum, and on tin; lumbo-sacrals

from the plane of the inferior surface. It diminishes in size, and as soon as the articula-

tions of the chevron bones appear, begins to ascend again. On the anterior eaudals it

rises to near the middle of the centrum and gradually disappears, at different points in the

different species.

The chevron bones are free throughout the anterior part of the caudal series in the M.

"io'autens. and confluent with the centrum in the posterior portions. This is probably the

rase with many species of the "'onus. During immaturity they may bead distinct in Mo-

sasanrus, and in the genus Liodon (vol Macrosaurus) this condition is permanent through-

out life, and so characteristic This is indicated by the very large individual typical of

L proriger, and is visible in two other species of the genus;

Genera. The four genera below enumerated appear to differ in tangible characters,

These are found in the relations of the pterygoid bones and teeth, and characters of verte-

bras. A number of genera have been proposed on minor modifications in the forms of the

teeth. These are Liodon,, Owen, Holcodtts, Gibbes, and Polygonodon and Pliogonodon

of Leidy. The very close similarity in dental characters among the members of this
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group, and indeed in any "roup where they are characterized by such simplicity of form,

renders it probable that there will be found a complete gradation between different genera

in this respect.

I. Cervical vertebrae with separated articulating by] (apophyses.

Pterygoid bones united on the middle line.

The pterygoid teeth pleurodont.

The pterygoid teeth in alveoli.

Pterygoid bones vertical, separated throughout their length.

II. Cervical vertebra? with simple continuous hypapophyses.

PLATECARPUS.

MOSASATJRTJS.

LIODON.

BAPTOSAURUS.

WO ff(mera have been defined from dental characters, as follows

:

Crowns of the teeth curved, with one face smaller than the other, more or less atten-

uated and acute; numerous narrow ridges on inner face. 1IOLCODUS.

Crowns of the teeth straight, compressed, more slender, regularly acuminate ; faces

equal, facets distinct, numerous. POLYGONODON.

The genus Diplotomodon, Leidy, known from a single; very much compressed dental

crown with minutely denticulated edges, may belong here.

To what extent and in what manner the dental characters of those genera established

on them, coincide with those distinguishing the genera of the table, it is not now easy to

discover. In species referable to Maorosaurus, teeth of the compressed form and lenticu-

lar section characteristic of Liodon, are found in one species, while another presents the

more angular facetted section of Mosasaurus in the anterior portion of the series. Both

forms seem to occur in Mosasaurus proper, according to Leidy. Of these genera, founded

on dental forms, I'olygonodon, Leidy, is the best marked, and will prove distinct from any

of the above.

The.humerus of a verf large reptile in the Mus. Acad., Phil., has been regarded by

Agassi/, as belonging to a Chelonioid, and by Leidy been referred to the common Mosa-

saurus of New Jersey. There is at present no means of assigning it to any species of tins

order otherwise defined. It is the Atlantochelys mortoni Agass., and may refer to any large

species of the genus so far as our knowledge goes
; it was not originally described, however,

and cannot therefore retain this name. The Mosasaurus dehayi, Broun, is founded on a

tooth exactly like that of M. mitchillii of Leidy, and cannot be distinguished on such basis

alone;. The M. impar is only known from jaws and teeth, and hence is the only species

whose name is liable to have; been duplicated here. It may belong to any of the Ameri-

can species of liodon here enumerated, except L. validus and L, proriger, whose

AMEEIOA. I'll 1 1, t). sod.—VOL. XIV. 47
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teeth are well known. As it lias probably been earlier named M. mitchillii by Dekay

that name will remain attached to it.

The Elli/ptonodon compreaeus, Emmons, I do not consider to be a Mosasauroid. The

Boaeodon reversw, Leidy, is- founded on pterygoid teeth of some species. They resemble

those of M. dekayi.

MOSASAUIUTS. Conybeare.

In this genns, the median articulation of the ramus mandibnli permitted of much less

motion than in Clidastes, and probably allowed of only a moderate expansion of the in-

terramal space;. That it permitted the deglutition of very large bodies is apparent. The

accompanying cut exhibits the posterior splenial articular face in two views, of a large; M.

dekayi from Gloucester Co., N. J.

• Fie. 47.

There are numerous species of this genus, which appear to belong to two groups, the

one characterized by the rounded, and the other by the depressed form of the lumbar ver-

tebrae. A species of the latter type has been referred to the genus Amphorosteus by

Gibbes. They however seem to graduate into each other through such species as M.

missuriensis, in such a way as to preclude the idea of the existence of distinction on that

ground. The teeth, as has been shown by Leidy, present a considerable range; of varia-

tion, which, lie remarks, if too great to be embraced by a single species, indicate a greater

number of species than has been supposed.

Having access to a considerable; amount of material, contained in the cabinets of the

Academy Natural Sciences, the State ( Penological Surv(;y at New Brunswick, of the Mount

Holly (Burlington Co.) Lyceum, and e>f myself, I can re;ly with confidence on the exist-

ence of seven species of the restricted genus. These are;, M. maximus, Cope, M. dekayi,

Bremu, M. fulciatus, Cope, M. missuriensis, Harlan, M. oarthrus, Cope, M. depressus,

Cope, M. brumbyi, Gibbes. As a species probably distinct, but not we'll established, I

include M. minor, Gibbes.

Cranium. The species named, as well defined, have; been compared in their quadrate

hones, atlases, and lumbar vertebrae, where the most marked peculiarities have been dis-
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covered. In the following cuts the outlines of the proximal extremities of the ossa quad-

rata are given, with sections at a little below the middle of the length of each.

Fig. 48.

1. Mosasaurus maximus, Cope. 5. Liodon validus, Oope, position (Re reverse of the. pthers.
3 - " dekayi, Broun. o. ciidastes propython, Cope.
"• depressus, Cope. One^third natural size. The great alae in 2a and (5a are
4. Plateoarpus tympanitious, Cope. unknown.
b, the great ala; e, the meatus auditorius; d, the posterior deeurved extremity of the proximal end of the os

quadratum.

Dotted lines crossing the outlines indicate fractures and restorations outside of
them. In figs. 4a and (5a the dotted lines indicate the bridging of the meatus by the
proximal extremity of the bone. The great ala is lost in our specimens both of M. dekayi
and M. depressus. The marked peculiarity of M. depressus is shown above; also, the
great declinature of the superior extremity around.and behind the meatus in the Platecar-

pus and the Ciidastes. In them it descends below opposite the point of section and is

therefore divided by the line from which the outline is taken. In Mosasaurus minor,
gracilis, and brunibyi, the quadrate hone is unknown.

Vertebrce. The outlines of the lateral elements of the atlas of five species, including
that of the giganteus, (from Camper) indicate corresponding differences, which are most
distinct on the internal faces. In M. giganteus, M. depressus, and M. dekayi there is

a facet for articulation with the centrum, just below the anterior facet. In order to ac-

commodate this, the inferior ala, ceases behind the anterior facet in the last two species,

or is only developed at the posterior part of the element in the European animal. In the

M. maximus, on the contrary, this ala is prolonged to, and even beyond the anterior or
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condyle-meeting facet., Leaving none whatever for union with the centrun

suppose that in that species these elements were barely in contact.

Pig. 40.

I. therefore,

1. Mosagaurus maximus, Cope.

2. " dekayi, Bronn.

4. Liodon validus, Cope.

5. Clidastes propython, Cope.

One-third natural size, except Bg. 4 one-fourth ('.'),

and 5, one-half, a, anterior articular surface foroeoip.

condyle; h, neural arch; e, articular face Cor centrum.

The giants of the order belong here, for

the M. missuriensis, M. maximus, and M.

eisanteus are among the most elongate of

animals. They are only exceeded by some

of the whales of the present day. Add to

this their slender proportions, with no doubt,

powers of swimming- in the ocean, running,

springing and climbing on land, and we have

a combination of characters more formidable

than those of the Cimoliasaurus, Elasmosau-

rus and Crocodiles of that age of great Rep-

tiles.

The following synopsis presents tin; char-

acters of the species in brief:

I. Vertebral centra, with subround articular

faces.

" A short ridge on the outer posterior an-

gle of the os quadratum.

S The anterior caudals with circular articular faces;

Quadrate bone with large alar and large proximal external angular articular surface;

meatal knob rudimental; a strong median posterior ridge become a, process; a short,

strong distal external longitudinal angle; very large teeth; (! 17—)18. M. maximus.

Quadrate bone with small alar articular surface and large meatal knob; external

proximal angle large; median posterior ridge rudimental; mandibular teeth \"i : very

large. M - PBINOEPS.

A? The anterior caudal vertebra- with subpentagonal articular faces;

Quadrate bone with moderate alar and angular surfaces proximally; knob small, me-

dian posterior ridge rudimental; distal external longitudinal angle elongate; mandibular

teeth, fourteen; mamillaries, eleven; pterygoids eight, moderate; large. M. GIGANTEUS.

Quadrate bone with small alar and large external angular proximal articular surface;

meatal knob large, median posterior ridge rudimental; exterior distal longitudinal angle

a raised acute ridge; no external alar ridges; premaxillary teeth, lour; pterygoids sub-

equal, less than half as large as mandibulars; large M. DEKAYI.

""- An elongate ridge; on the outer posterior angle of the os quadratum;

Quadrate hone with small alar and small external angular proximal articular face;
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meatal knob, and median posterior ridge both largo; a strong distal external ridge,

embracing with latter, an elevated rib, to the pit. ] Teeth. Medium, m. fulciatxjs.

aaa '{ Qviadratum ; caudals pentagonal;

Mandibular teeth twelve, spaced, (Owen); smaller. m. gracilis.

IT. Centra of cervical, dorsal, and lumbar vertebra, transversely oval.

a Large species; the centra of posterior dorsals not keeled from di apophyses to the

cup.

P An external alar angle from distal extremity to meatus;

Meatal pit within meatus; proximal articular face little curved, with long and narrow

branch on edge of convex ala. m. depressus.

PP No ribs on the external face of the aria of the quadrate;

Vertebra: but slightly transverse; quadrate with small alar and angular articular

surface; meatal pit external; knob very large, separated by a deep groove from very

prominent median posterior ridge; external distal longitudinal ridge rudimenta] or want-

ing; large. m. oartiirus.

Mandibular teeth fourteen; pterygoid ten ; squamosal with broad triangular expan-

sion, above opisthotic. Quadrate bom; longer than broad. Dorsals transversely ovate,

sides rounded. M. MISSUIUENSIS.

"-" Large species, the dorsals flattened, with lateral keel on side;

Diapophyses in front of middle of centrum; m. brumbyi.

aaa Small species with depressed centra.

Centra- transversely ovate; caudals vertical ovate; M. MINOR.

MOSASAURUS MAXIMUS, Cope.

Proceed. Post. SOO. Nil!,. Hist, 1869, 862.

A portion of an individual from the lower green sand bed of Monmouth Co., N. .1., has been submitted to

me by Hie Director of the Geological Survey of the State, Prof. Geo. 11. Cook.

II, consists of a nearly perfect <>s quadratum, several dorsal and cervical vertebrae, including axis and atlas,

with numerous elements which lime been scattered and have not yet come into my hands. The remains indicate

an animal of Hie largest size.

The quadrate bone compared with those of two other species from the New Jersey Green Sand presents marked

characters. Pour quadrate bones of the M. dekayi exhibit such constancy in the form, as was to have been antici

pated, while in the M. tnaximus and M. mitchillii, it is an obtuse angle and that over the ala a process, which is very

large in the former, and small in the latter. The knob just within the meatus of the ear is very prominent in the I/.

depresius and M. dekayi, while it is rudimenta] in M. maximum: in the latter the outer ridge bounding the meatus is

" MOSASAURUS OIGANTEUS, Soemmering.

Lacirta gigantea, Soemmering. Mosasaurae haffmanii, Mantell. M c<<v>iH:ri, Meyer. M. belgicu/t. Hall.

Upper cretaceous Belgium, Rhine Prussia ami England.

MOSASAURUS GRACILIS, Own,
British Fossil Reptiles Tab.

Uppar cretaceous England.

AMERICA. PHILO. Sod.—VOL. XIV. 48
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prolonged into a process below, which is merely rudimentarj in the two species named. The oentra of the dorsal

vertebra are very cylindrio, and shortened antero-posteriorly. [n an anterior, with diapophyses directed obliquely up-

wards, the centrum is very convex in oross-seotion beneath and the artioular faoes are a little deeper than wide. In

more posterior dorsals, with diapophyses at the middle of the oentrum, the inferior convexity is also very strong,

The articular ball is subpentagonal in outline, its lateral margin being remarkably prolonged forwards towards the

basis of the diapophysis. This form prepares us for subpentagonal lumbars such as characterize several speoies of

the genus.

The hypapophysis of the axis is very stout, occupying its whole interior surface;; its artioular face is half as large

as the 1m.11 of the oentrum, its posterior margin extending as far as the line of the edge of the hall. The latter a, little

broader than deep. That of the seventh to ninth cervical is more nearly round. The diapophysis of the latter has a

triangular section, a plane face being anterior, and angle, posterior.

Length of (7th, 8th or 9th?.i cervical,

Width ball,

" neural canal,

Expanse of diapophyses,

Length nenrapophysis of atlas,

" of a, median dorsal,

Width ball of do.,

Dcnfh do. do.,

Length of os quadrature,

" proximal articular face,

" distal

Width proximal extremity -greatest,

" " " —least,

" great, ala, at middle (within),

This animal, if the measurements of the Kansas specimen are to be relied on, must have reached a, length of seventy

feet.

Portions of an individual of similar proportions are preserved in the Cabinet of the Burlington Co. Lyceum.

which were found in Gloucester Co., on the farm of David IS. Coles. They consist of two cervicitis, Ave dorsals and

three oaudals. Those of the first two series resemble those of the Monmouth Co. individual exactly, while tin; oau-

dals furnish important additional characters. The latter are furnished with coossirled chevron bones, and their di-

apophyses are situated a, little above them, and have an Oval section, 'the articular faces are more nearly r id

than in some other species, e. g. M. dekayi, and are as deep as wide, with but a slight truncation on the upper ex-

ternal outlines.

Lines.

88.5

lifi.T

:i!».

In. Lin.

4 1 0.5

8

10

7 5

4.

'4

;i 5

:i 2

7
*

5

(i

2

5

2 1

1 5

2 8

Length centrum,

Depth ball.

Width do..

A more posterior caudal of an individual of I he same size, in the Museum of the Acad. Nat,. Sciences, is smaller,

and exhibits diapophyses at a, slightly higher position, and more cylindric. Its proportions arc quite similar to those

of the caudal measured above. Prom this cause I am disposed to think that this species may have had sub-round, or

very slightly compressed caudals, far posteriorly in the series, as in M. missuriensis. Nee the measurements of the

corresponding vertebral of M. dekayi.

The remains of a. still more gigantic individual of Ibis species were submitted to me, by Dr. (f. ,1. Fisher, of Sing

Sing, New York, in whose possession they now arc.

The bones were obtained through the efforts of P. R. Brinckerhoff, of Westchester County, N\ Y'., in the latter
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part of the month of April, 1860. They were found on the (ami of Geo. W. Crawford, at a place called Nut Swamp,
three miles South of Middletown, Monmouth County, N. J. They were first discovered on opening a ditch through
:i meadow in Nut Swamp; (}. W. Crawford being an Intelligent farmer, took immediate measures to prevent their

disturbance or injury, by having them protected until Ik- could Inform 1'. R. Brinokerhoff.

Accordingly, on Hie last week of April, I'. K. HrinckerholV succeeded in obtaining from this locality the portions
of bones described.

They were all found at a, depth of about four feet below the surface, arid within an area of a few square feet.

The hones were imbedded iii wet marl, which contained an abundance of most of the fossils peculiar to the formation
as Gryphrea, Exogyra, Terebratula, Belemnites, &o. Near this spot, about fifteen years ago, considerable portions
of the bones, but more particularly the vertebrse of the Mosasaurus, were (bund by J. M. Smil h and Lyell Conover.

The portions round were so detached and diffused, as to afford no hope of obtaining much more of the skeleton
without very extensive arid expensive excavations, arid it was with extreme difficulty that P. K. Brinckerhoff, by the
aid of one or two men, and by one-and-a-half days' labor, succeeded in procuring the present specimens. There was
a constant influx of water into the trenches, and the bones were; very fragile.

The bones obtained, consist of large portions of the inferior mamillaries, with twenty, more or less, perfect speci-
mens of full grown teeth, and several surcession;il teeth,—with a posterior dorsal vertebra.

Drawings were made directly from the specimens.

The largest fragment found is a- porti f the left inferior maxilla,. It measures twenty and three-fourths inches
in length; at the broadest extremity it is about seven inches deep, at the small extremity it is live inches; f per
or alveolar portion of the jaw is generally al t three and one-quarter inches thick; the lower margin is quite uni
formly two Inches thick. This mass was considerably fractured in removing it from its bed, as is seen in the plate.

It contains the roots of three teeth, two of which have most or their enamelled crowns attached. The space be-
tween the first and second tooth is three inches. The space between the second and third teeth is two and three-
fourths inches.

The roots of all the teeth are somewhal compressed laterally; the longest diameter of the root of the first tooth
is two inches; of the second, two and one-fourth; of the third, two inches.

The lateral plates of the dentary bone, come in contact a I'ew inches behind the first tooth.

In another fragment of the jaw, containing five or six teeth, we find the roots placed in actual contaot throughout;
and knowing the law of their arrangement, we can readily estimate the length of the jaw.

The combined length of all of the fragments collected of the lower jaw, measures four feet, and includes fourteen
teeth, which is the full number said to belong to cadi side in M. giganteus. The Series completed would no doubt
contain eighteen teeth. As the ooronoid anil angular processes and the distal extremity ai it included in the above
measurements, it would be sale to calculate the lower jaw of this specimen to have been six feet and a half lonir The
cranium measured nearly the same, and would indicate a larger animal than any Mosasaurus yet discovered.

The greater portion of tin. cor >id element of the left inferior maxilla, is nine inches iii length; in the broadest
part it measures four and three-fourths inches in width. The border is concave ami regularly rounded. This border
is quite uniformly two inches thick, while the remaining portion of the fragment is thinner. Another portion of I he
left lower jaw contains the roots of three teeth placed in contiguity. The crowns or apices of the teeth have been
broken away. This fragment is seven inches long, lour and one-quarter inches deep, and three and one-quarter thiok.

Three large foramina are seen on the external surface, which communicate with the dental o 1
This portion of the jaw is well preserved, and like all the fragments found, is entirely black, a xtremely heavy;

the high specific gravity as well as the color, is due to their impregnation with iron; the pulp cavities ,.r the teeth, as
well as the concentric lamina- of the apices, are incrusted with deposit of exceedingly minute crystals of iron pyrites.
In other portions of the bones a, deposit of vivianitc is occasionally seen.

In the teeth belonging to this species of Mosasaunis, tin; root is large, the lower extremity inclining backwards'
il oontains a minute cavity, being nearly solid, and apparently composed Of Simple osseous tissue. The apex or crown
of tin; tooth arises from a, somewhat conical base, which corresponds with the margin of the alveolar cavil y; it tapers
rapidly to a point; the teeth are recurved and divided into two faces, one looking forwards and mil wards, the other
presenting backward and inward; the dividing line between the anterior and posterior laces is very distinct, consist
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tag of a sharp unserrated or simple cutting edge. These aonte edges or oarinse separate faces, of which the posterior

is more convex. The crowns of these teeth were measured by Dr. Fisher, as follows:

Inch/;*. Inches.

First, anterior Hire, 1 4-8 posterior, 1. 7-8

Second, " " I 8-8 " 2

Third, '• " 12-8 " 22.8

The pulp cavity extends about as far into the root as the crown, excepting its entrant foramen in the former.

The mode of succession of the teeth is well seen in this specimen, and illustrates the process as indicated by Leidy

(Cretae. Kept., p. 51). The fang-like basis of the functional tooth undergoes extensive excavation by absorption to

furnish space for its successor, the remaining portion in some places being reduced almost to a shell, yet remaining

firmly adherent to the alveolar walls, without the slightest evidence of displacement. This and other specimens ex-

amined, prove that the old tooth is not removed till the process of absorption has extended to the alveolar margin,

when the crown is easily detached.

The splenial bones present the usual remarkable character. At the posterior extremity of each, the articulating

cavity is narrow ovoid in form, subacuminate below, and not so broadly rounded as in the M. dekayi (fig. 47).

Inches.

P. 0,K

1.75

4.5

2.25

Long diameter,

Transverse,

Total depth of splenial at extremity,

Of rounded face below dentary plate,

The surface appears to be adapted for motion in two directions.

The vertebra which accompanied the jaw measures as follows:

Length centrum, 4.7

Width anterior articular face, 4-55

Depth " " " 4 - <i5

Tt is a, dorsal with diapophyses below the middle; between it and the neural arch, near the articular extremities,

the surface is marked with sub-longitudinal ruga'.

This Mosa.sa.ur could not have been less than eighty feet in length. *

As compared with M. giganteus, this species presents considerable affinity. The Maastricht animal was some-

what smaller than either of those here described, the length of the quadrate bone being in. 4 lin., or move as ill our

specimens of M. dekayi. Its elevated sub-pentagonal lumbars and caudals are also more as in M. dekayi. The non-

coalescence of the anterior chevron bones in M. giganteus, may be owing to Immaturity. As compared with that of

M. maximus, the os quadratum presents several differences and resembles Unit o("M. dekayi. Thus the articular ex-

tremity which extends over the ala is small, as in that species; the median posterior ridge is rudinicntal in the same,

not a strong process as in M. ma.xinius, and the knob is small, the posterior decurved process of the proximal articular

face nearly in contact with it. The distal longitudinal rib is relatively twice as long in M. giganteus as in M. maxi-

mus, and more as in M. dekayi. other peculiarities arc easily found, which may l>c of little Importance. The exter-

nal part of the distal articular face is pinched up; not at all in M. maxhnus; the lower part of the ala, is much more

incurved and the groove on its margin much deeper.

The M. dekayi may attain the dimensions of this species, though none such have come under my observation.

From the lower marl bed of the upper cretaceous, from Monmouth Co., N. Jersey,

and Lumberton, Gloucester Co., N. Jersey.

M08ABAURU8 PEINOEPS, Marsh.

Sillim. Amcr. .iouin. Sci. Arts, IS!!!), p. 898.

Prof. Marsh describes an individual of almost equal size to the preceding, which he distinguishes from them by the

form of the quadrate bone, lie says that the knob near the meatus is well developed; and the proximal articular ex-

»
i must express mj Igatlons to Dr. Fisher, tor the opportunity of examining the above specimens, as well as for the use of his notes, from vrhloh «nv-

eral extracts are made in the above description.
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trernity an open sigmoid, characters which might be included in the range of variation of the M. dekayi. The form

of the oauda] vertebrae is that of M. maximus, and differs from that of M. dekayi. The characters by which the os

quadratnm differs from that of M. maximus, are, as Prof. Marsh informs me by letter, the great development of the

meatal knob, and the slight prominence of the median posterior ridge, which is a strong process in M. maximus.

These characters are marked, but their value may not be as yet fully established. The great ala is plane, and with a

deep marginal groove.

The number of mandibular teeth (17) distinguish it from M. giganteus. Their crowns arc divided into the two
usual planes, and arc scarcely facetted. They are more than usually curved outwards in the specimen described.

The cups of the vertebra are nearly round or slightly depressed. Measurements sent by Prof. Marsh are as follows:

Median dorsal, length,

Diameter oup, transverse,

" " vertical,

Median caudal, length,

Diameter cup, transverse,

" " vertical.

Chevron bones ooossifled.

Lower marl bed of the upper cretaceous at Hornerstown, Monmouth Co., N. .T. Established on a nearly perfect

cranium, five feet in length, and numerous vertebra. Discovered by Jno. Q. Miers.

n. Lin.

4

8

3 4

2 8

8 3.5

2 10.7

MOSASATJ.IUTS DEKAYI, Bronn.

Letheea Geognostica 1838; e Dekay Moaaaaurua in Annals Now York Lye. Ill, 135

Tab. Mosasaurua major, Dekay, Palaeontology Now York Geolog. Survey, 1841. ?Mo-

sasaurus carolinensis, Gibbes, Smithson. Contrib. to Knowl. II, tab. M. couperi, Gibbes,

l.o. Mosasaurua mitchillii, Leidy, Proceed. Acad. Nat. Sci., Phila., 1856; Smithson.

Contrib. p. IIS, tab. nee Oeosaurua mitchillii, Dekay Liodon mitchilliihujus operis.

fBaaeodon reveraua, Leidy, Cretac. Reptiles, p. 118, Tab. X, 14-15.

This species is most abundantly found in I he upper oretaceous green sand of New Jersey. Portions of many in-

dividuals have passed under my observation; among them two presented quadrate bones, and several the separated

elements of the atlas. The same pieces, id' several other species, arc fortunately at my disposal, and the preceding

cuts present the speciflo characters to be observed in them, very dearly.

Of a specimen of this species from Holmdel, Monmouth Co., N. .1.. described by Leidy, there is sufficient material
to determine the relative proportions of many parts of the cranium. The muzzle is figured in his Tab. XIX fv. (!

and shows the distinct elevation of the premaxillary bone. This portion is lost in the M. giganteus. Both the quad-
rate bones and the teeth are rather smaller than in the M. giganteus of Maastricht, but numerous isolated teeth

occur, which are identical in form with those <>[' the present specimen, which indicate a, size fully equal. The neura

pophysial pieces of the aliases of the two, when compared, (see Ossemens Fossiles) present marked differences.

A lew lumbar vertebra- have, been figured by Leidy. In my private collection arc shorter or longer scries from

the columns of four additional individuals. Three are from the long lumbo-sacral region; one consists of eleven ver-

tebra; their length together is 20 in. 10 lines. A series of live median caudals measures 7 in. 10 [in.

In the Museum <>l' the Academy Natural Sciences, are portions of the vertebral columns of six individuals, but none
of them include dorsals, and they differ very much in size. They are all pentagonal rounded at the extremities, more
elevated and angular than in M. maximus. The caudals belong to the larger series and have well developed diapo-

physes and anchylosed chevron bones. The caudals in my private collection are smaller, also pentagonaj ami with

chevron bone articulated to slightly elevated bases, The caudal vertebra on which Morton founded his M. occiden-

A.MEEICA. PHILO. 800.— VOL. XIV. 49
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talis, is much suKillcr.-uid with ooSssifled chevron bones; it is without diapophyses and is henoe more posterior than

any of those of the present species here noted. It belongs to another species, but to -which of those here desoribed, If

to any, is difficult to determine. Dimensions of anterior oaudals of a large ? M. dekayi from the same position as

those of M. mftximus. measured above:

Lines.

Length of centrum, (anterior) 82

Width articular face, 84.5

Depth " " :!i)

Length centrum No. 2, (a little behind) :>
> ; S

Width articular ball, :!8

Depth " " 87

A portion of the left pterygoid bone of the Bolmdel specimen above mentioned, exhibits parts and wholes of five

alveola;, and two teeth in place. In the latter the inner face is narrower than the outer, and they are separated in

the posterior tooth by a strong angulation. The small proportions of crown to root, as well as other details, are so

similar to those of the teeth described by Leidy as characteristic of Ids Baseodon reversus, that I have no hesitation

in referring the hitter as pterygoid teeth of a, large individual of this or another species. The teeth are of equal size,

thus differing from those of Liodon mitchttlii, and are much smaller in relation to the maxillary teeth than in tin;

same.

Lines.

Length of whole tooth, pterygoid, '?

Diameter fang,
" "•"

" crown, " 4-
,r>

" " maxillary, 1(, - r>

" fang,
" Ui -

The pterygoids are in a groove without alveolar septa.

In addition to the characters already pointed out, this species differs from the M. missuriensis as follows, judging

from the figures and descriptions of Goldfuss.

In M. dekayi the proBtic wraps over the opisthotio to its superior face; in M. missuriensis the exocoipital wraps

over to the superior face of the same bone.

In missuriensis the squamosal forms a, horizontal three-cornered expansion and only touches the opisthotio behind.

In M. dekayi the squamosal is largely inferior and has no superior expansion.

In M. dekayi the under face of suspensorium is underwrapped by prootio, by the exoccipital in missuriensis.

Glenoid cavity two-thirds on squamosal in M. dekayi; not at all on squamosal in M. missuriensis.

Lower (?upper) marl bed of upper cretaceous of New Jersey.

MOSASATJRTJS KULCIATUS, Cope.

Spec. nov.

This species is represented by an os quadratum, three posterior dorsal vertebra, and an

imperfect humerus, obtained by Prof. Geo. II. Cook, from the Green Sand of Monmouth

Co., N. J.

The vertebra' are those iii which (he diapophyses spring from the middle of the centrum, one being quite flat-

tened, and the other triangular in section. The centrum is convex below them; the articular faces nearly round.

The prominent peculiarity is seen in the os quadratum. The ala is broken off. The external angle is consider-

ably smaller than in M. dekayi, I hough not more so than usual variation would allow. The knob is very promi

nent, and is separated by a deep groove from an elevated ridge, which extends from the pit and terminates in a.

rugose prominence representing the process in M. maximus ; (see plate xi, f. 7). Anterior to this, another ridge

arises from tin; rugose muscular insertion and extends t<> (he extremity of the bone diverging from the first men-

tioned ridge, constituting the externa] distal ridge; the space between these ridges is filled up, and the section across

them is that <>f a prominent rectangular buttress; a, wide concavity separates ii from tin; external surface of the ala,.
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This ridge is the external distal longitudinal of the other speoies, very muoh developed. In M. oarthrus it is separated

by considerable interval from the median posterior; in M. dekayi it just attains it; here, it extends along the side of

and in front of it, to the rugose area in front of the pit. Its prominence produces a produced external posterior angle

on the distal articular extremity. The median posterior is much prolonged downwards, and is very rugose; a ridge is

also oontinued from the knob to near the distal artioular extremity, and its line is the point of convergence for two
scries of strong rugse. The anterior inner ridge is strongly pronounced.

The general size of this species is not more than hall' that of M. dekayi.

The supposed humerus has a Battened shaft, becoming more cylindrio proxtmally. It looks as though it had
been used by Indians as a pestle.

In.

Length posterior dorsal,
;j

Depth cup " "
2

Width " " "
2

Length of os quadratum, 4

Width of dorsal rib,

From knob to external angular quadrate, 2

Diameter proximal extremity, (average)

" transverse, of body at, knob,

" distal extremity,

Lin.

8.8

3.

4.8

8

8.5

11. (i

11

19.2

11.

MOSASAURTJS MISSURIENSIS, Harlan.

Ichthyosaurus do., Harlan, Trans. Amer. Philos. Soc, IV, 405, Tab. XX, 1884 Batrachiosaurus, Harlan. Ba-
traohiotherium, Harlan. tMosasaurus neovidii, Meyer. ?M. maximiliani, Goldfuss. M. rnmuriemu, Leidy, Cretac,

Rept. VII, p. 15, 16, 17, 18.

The centra, of the veiiebnc of this species are moderately depressed. The centra of the caudals, posterior to I he

disappearance of the diapophyses, areas wide as deep, and of nearly similar Length, and with anchylosed chevron

bones. A line cranium is figured by Goldfuss, and he shows the crowns of the teeth to be suboylindric, incurved ami
facetted.

An unusually perfect specimen of this species, or one allied to it, was recently exhumed by W. E. Webb near
the town of Topcka in Kansas. My friend, Prof. .1. Parker, of Lincoln College, of that place, informs me that it is

seventy-live feel, in length, and the gentleman who discovered it, that, it, measures eighty feet. Its mandibular rami
are stated by the same person to measure five feet. Measurements of the vertebrae indicate them to be of a, size quite
similar to those; of large individuals which have been discovered in flic green sand of New Jersey. They measure as
follows, as stated on photographs by my friend, W. E. Webb.

Inches.

Diameter oervicals centra, only, 2.5

dorsals, with diapophyses, 7

" lumbars, 2

These proportions illustrate again the Ophidian or eel-like form of this genus, and the relatively large size of the
bead.

The teeth resemble ill size those of large specimens of M, dekayi.

The following eonveUons. should be made in the nomenclature adopted by Goldfuss in the explanations of his

plate, Nova, Ada,. Nat. Our., 1855, Tab. VI to XI.

Tab. VL
T. is Squamosal, called temporal.

T. in. is Opisthotic, " temporo-mastoid.

T. p. is 1'roofic and Epiotic.

P. is a, thin lamina of parietal prolonged backwards over supraoccipital.

Tab. XI.
2 ':' ? said to be pubis.

il is Quadratum, " " Olecranon.

Prom the upper cretaceous of middle North America.
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MOSASATTRUS OARTHRUS, Cope.

Spec. now

This species is indicated by fragments of the jaws and teeth, with an imperfect quad-

rate bone and vertebrae of one individual, and vertebree and jaws of a second and larger,

from the green sand of New Jersey.

The animal as indicated by the above specimens, was of about the size of M. giganteus, perhaps nfty-five feet in

length. Us i ransversely oval centra ally it to the M. depressus and M. missuriensis. The quadrate bone distinguishes

it from the former of these, as it, more nearly resembles that of the M. dekayi.

The depression of the articular surfaces is uot quite so great as in the M. depressus. The diapophyses of the cer-

vicals have much antero-posterior extent, and very little vertical. The hypapophyses are well developed. The sur-

face of the centrum is very coarsely striate or rugose in front of the diapophyses; the posterior portion near the ball

is longitudinally striate.

Length centrum, median cervical,

Diameter cup, transverse,

" " vertical,

Linen.

4.8

85.6

28.6

The superior rim of the cup is excavated openly, by the neural canal. The lateral element of I, he alias has the

same form and size as in the M. dekayi. The left os quadratum presents several peculiarities, intermediate perhaps

between those of M. dekayi and ML depressus. The median posterior ridge and knob are so prominent as to include

eei w een I.hem a dee]) groove whieh commences at the pit and expands below, ceasing with the extremity of the ridge.

The latter terminates rather abruptly, somewhat as in M. maximus, but is not truncate, terminating in an oblique

keel. Prom the knob downwards the hone is longer than in M. dekayi. and the outer distal longitudinal ridge so

marked in that species, is either very short, or wanting. The inferior extremity of the angle being broken away, its

absence cannot be asserted, but it does not appear at a point considerably below its origin in M. dekayi. In the lat-

ter species also, the median posterior ridge is very small, and though the extremity is broken off, there is no ridge as

a basis for the prominence seen in the present animal. The external angle of the proximal extremity is not as promi-

nent in this species as in M. dekayi.

In,. IAn.

Length of quadratum, (i 3

" to knob, (apex) 48.6

"
* extremity median post., ridge, 55.5

The development of the median posterior ridge carried a little further, viz: to beyond the. pit, to the outer side.

throwing it in towards the meatus, constitutes the peculiarity of this element in Mos. depressus.

The crown <^'
I lie teeth of this specimen were broken away when I obtained them; the falsi! roof of oik! of them

measures eighteen lines in diameter. The second and largest Specimen, which was found some three years after

wards, Was not. more fortunate, as the workmen broke off the crowns of its teeth also.

This speeios was found at the base of the upper green-sand bed of the upper creta-

ceous of New Jersey, near Barnesboro, Gloucester Co. It was discovered by my friend,

I. C. Voorhees, to whom I am indebted for the type specimens.

MOSASAURUS DEPRESSUS, Cope.

Geological Survey of New Jersey, App. ('.

The remains characteristic of this species consist of cervical, dorsal, and lumbo-sacral vertebra;, and some pieces

of the cranium, including os quadratum, from Burlington Co., N. J., in the museum of the Academy, from Lewis T.
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Germain: a series of dorsals of a, larger animal from the same locality: a, series of five consecutive lumbo-sacrals from
Birmingham, N. J., in the museum of the Mount Holly Lyceum, and others of the same in my cabinet, from
Barnesboro.

The depressed oentra and flattened transverse oval of the articular faoes of the vertebrae, in the cervical, dorsal,

and lumbo-saoral series, distinguishes it at onpe from the M. maximus, M. dekayi, and the European speoles. No
caudal vertebra are preserved, so that their form is not known, but, it is probably discoid or rounded, as in M. missu-
riensis. The character is imperfectly seen by comparing the figures on Plate VII of Leidy's Cretaoeous Reptiles.

Figs. I) to 14 represent M. dekayi, while 2, 3 and 8 belong to the M. depressus. The vertebra more nearlj

resemble those of Plateoarpus tympaniticus. The Latter differs distinctly as follows: the ball is smaller in proportion
to the length of the vertebra, and is less transverse; in one oervical, and one dorsal it has a, more oblique uplook- the

base of the cervical hypapophyses is oarried to the edge of the oup as a narrow keel: in M. depressus as an elevated

rounded rib, as wide as the process itself.

The remains preserved indicate an animal of less size than the M. dekayi; perhaps they point to a bulk more like

that of the Liodon validus.

Inches.

Length of centrum anterior dorsal, gg
Width cup, 2 3

Depth "
2.

Extent diapophyses, g g

Length of live lumbo-Saorals of a, smaller individual, 13.5

The lumbo-sacrals resemble in some degree those of M". brumbyi, but differ in important features. In the latter

the basis of the diapophysis is carried as a. prominent obtuse ridge, to the edge of flic ball and rim of the cup, giving

the centrum a, sublenticular section. In iVi. depressus these vertebra have an oval section, as the diapophysis is not

continued into the basal ridge, but the cup and ball are well separated from it. Some of the vertebra figured by
Gibbes as typical of M. brumbyi, present an obliquity of flic articular faces not characteristic of M. depressus; the

feature is slightly marked in specimens from Alabama,, in the writer's collection.

Measurements of a lumbo-sacral from Barnesboro;

Length centrum,

Transverse diameter cup,

Vertical diameter cup,

No teeth can be certainly ascribed to this species. The quadrate bone is of peculiar form, and distinguishes the

species from all others as readily as the vertebra. The superior or proximal extremity of this bone is characterized

by its relative narrowness, and Its long continuation on the upper margin of the great ala. The external angle is

weaker than in any other species. The ala, is strongly convex, not Battened as in the M. maximus; it is less abrubtly
given off from the! main shaft. The greatest peculiarity of the bone is a, ma.ssivo external longitudinal rib, just in

front of the, meatus, which throws the pit as if were into the mouth of the meatus, the position of the latter thus dif-

fering much from its usual superficial one. The rib sinks to the surrounding level just above the meatus, and is not
continued to the external proximal angle as in the Liodon validus, the only known species where such a development
of the rib exists.

In. Lin.

1 9.5

3

1 7.5

Thickness at meatus,

Meatus to anterior end proximal articulation,

Greatest width proximal articulation,

Linen.

16.5

25. (i

12.

Two opisthotic bones are described Under the head of Liodon validus, which it is just possible shoud be ascribed

to the present species. It must be added, that when the caudal vertebra are discovered they must be compared with
that, on which Morton founded his M. occideufalis. (See under M. dekayi.)

I have not seen this species from any other region than New Jersey, where it is abundant.

AMEEIOA. PHILO. SOC VOL. XIV. f>0
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MOSASAURUS BRUMBYI, Gibbes.

Amphorosteus brwmbyi, Gibbes. Smithsonian Contrib. to Knowledge, [I. !) Tab.; Ill, 10—16, p. to.

Vertebra of this species indicate a reptile of larger size than the M. depressus, and approaching the M. dekayi.

The position of the diapophyses is rather move anterior than to others, and. the centrum of the lumbars rather more

elongate than to any other speoies of the germs. The articular extremities are slightly oblique to the vertical diam-

eter. The animal appears to be not uncommon in the white cretaceous limestone of Alabama. It was first made

known by Dr. Gibbes, in his Memoir on Mosasaurus and its allies, to the Smithsonian Contribution, Vol. II.

Inches.

2.05

2.8

;s.25

1.8

Depth cup,

Width "

Length centrum,

Edge ball to base diapophysis,

Rotten Limestone, upper cretaceous Alabama.

Species of Mosasaurus known only from teeth and cranial hones.

MOSASAURUS CRASSIDENS, Marsh.

Silliman's Amer. Journ. Sei. Arts, 1870 (Feb., March).

This species was established on a portion of the maxillary bone with teeth. The latter arc peculiar. The crown

of one, perhaps representative of all, is short, stout, of nearly circular section at the base and compressed towards the

apex. The latter is obtuse, and furnished on each side with a ridge, which together separate nearly equal faces, and

do not descend to the base. The apex is slightly rugose;; there are no lateral striie or facets. According to Marsh,

the maxillary bone is short and deep, and presents a considerable vortical external face. The remains indicate one

of the largest species of the genus.

From the Cretaceous of North Carolina; discovered by Prof. Emmons, formerly State Geologist, Mus. Williams'

College, Mass.

MOSASAURUS MINOR, Gibbes.

Loc. Cit. 7 Tab. I, 3-5.

This small species appears to have been about as large as the Clidastes iguanavus, Cope.

The Cretaceous of Alabama.

MOSASAURUS COPEANTJS, Marsh.

Mosa»auru> copeanut, Marsh, Proceedings Amer. Asso. Adv. Sci., 18(i(). Hillim. Amer. Journ. Sei. Arts, IH(ii), :'!•:;.

The remains which at present represent fins species are portions of a skull with some of the maxillary teeth, and

part of the corresponding lower jaws, Including the anterior extremity of the left ramus, and the articular surface of

the left splenial bone. They indicate one of the smallest Mosasaui'oids yet discovered, and one very distinct from any

hitherto known. The teeth are slender, compressed, considerably curved, and deeply facetted. They are very

pointed, and a sharp ridge, without denfieulaflons, divides the outer from the toner BUrfaoes. The enamel of flu-

crown is remarkably smooth, and quite unlike the usual corrugated dental surfaces of the larger Mosasauroids. The

dimensions of a very perfect tooth from near the middle of the left lower jaw are as follows:

Inches. .Lines.

Length of crown and osseous support, l 11.

Length of crown alone, 10.5

Antero-posterior diameter of crown at base, 5.25

Transverse diameter of crown at base, 4.
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The fang-like supports of all the teeth are more firmly ooossifted with the jaws, than is usually the case in this

family, anil most of them contain excavations for the successional teeth. On the outer superior edge of the lower

jaws there is a, row of pits round or oval in outline, and alternating with the teeth. In most instances one is situated

outside and a, little in front of each tooth, and those? in the anterior portions of the jaws are deeper than those farther

baok. They evidently have been excavated for the maxillary teeth, and are adapted for their reception, like the sim-

ilar cavities in the jaws of crocodiles. Slight depressions, corresponding to these in position, may be seen in the jaws
of some of the larger species of Moaasaurus, and the unusual depth of the pits in the present specimen is probably due
to the more pointed character of the teeth.

A mono the pieces of the skull preserved, is part of a, symmetrical hone, about seven inches in length, which

formed the superior, medial portion of the face in front of the orbits. Although no sutures are visible, it is evidently

composed of the na.sal bones, and portions of the attached premaxillary and frontal bones. Its upper surface is very

peculiar in form, and is doubtless quite characteristic of the species. It, is slightly oonoave in front where broken off,

flat at Its narrowest part between the nasal openings, convex as it becomes broader a little farther back, next flat with
regular beveled edges at its greatest width between the apertures, and finally very convex as it again expands before

coalescing with the medial frontal. This fragment indicates that the nasal bom? was very slender, and like the pre-

maxillary undivided, that the superior nasal openings on either side were long and narrow, and that the central line

of the face immediately behind them was marked by a low rounded ridge.

From the Lower bed of Cretaceous Green Sand at Marlborough, Monmouth Co., N. J.

The size and horizon of this species arc quite similar to those of the Clidastes iguanavus.

MOSAS ATI KITS MIERSII, Marsh.

Sill. Amer. Jour. Sci. Arts, 1869, 395.

The following description is derived from Marsh, 1. c.

This species is indicated by the crown of a single tooth which was found in the lowest marl bed, near Horners-

fcown, New Jersey. It evidently belonged to a, Mosasauroid reptile of moderate size, but, appears to differ from tin?

teoth of any yet described, in being more pointed, arid in having the sides very deeply facetted or grooved. It rcscm

bles strongly the teeth of Mosasaurus adpeanus, but is more compressed, Hie enamel of the crown more corrugated,

the cutting edges are minutely denticulated, and it, evidently belonged to a, much larger animal. The crown is an inch

and live lines in Length, and eight lines in antero-poslerior diameter at the base. The facets fade away before reach-

ing the apex, which is nearly smooth.

This tooth is apparently too large for either of the species of Baptoaaurus described below, the remains of which
were found in the same Immediate vicinity, but, it, may possibly belong to Liodon lavis, the teeth of which are

unknown.

PLATECARPUS, Cope.

I'roc. Host. Soc. Nat. Hist,., IK(i!). 264.

This genus is especially characterized by the peculiar insertion of the pterygoid teeth.

Its humerus also is more chelonian than that of Mosasaurus, while the os quadratum pre-

sents marked differences. These peculiarities have been pointed out by Leidy, who refers

the species to the genus Holcodus of Gibbes. Now this genus, Leidy also shows, was

made to include, also, teeth of Hyposaurus, but the name, as its meaning is "grooved

tooth," should he restricted to that Mosasauroid genus, to which it is applicable.
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Lor, as it has been accepted for the Mosasauroid included by Gibbes, by the next

writer, Leidy, it must be retained for it, according to the just rule usually followed.

There is, however, for us no evidence that the present genus possessed such a tooth, and

as the teeth of all the genera bear such a close mutual resemblance, I think it must be

left for future discovery to determine the application of the genus Holcodus. Name; from

[Ran} -m\ oar.

Dorsals transversely ovate, rounded; quadrate; bone broad as long, meatus larger;

humerus little contracted medially, with flat shaft; pterygoid teeth, eight.

P. TYMPANITICUS.

PLATECAKPUS TYM PANITICUS, Cope.

Holcodus aeutidens, Leidy, Cretaceous Kept. N. Amer., p, lis. Tab. VII 4 7; VIII 1-2-7; XI 14; vix Gibbsii

Smithson. Contrib. 1851, II 7, Tab. I, 8-8, rel Leidyi, Loo. ('it. Tab. X-17.

This species is of about the size of Mosasaurus depressus, Cope, under which head some of its characters are

pointed out. The single specimen representing it, whs found in the upper cretaceous of Mississippi, near Columbus,

by Dr. William Spillman.

LIODON, Owen.

Report (in British Fossil Reptiles. Proceedings Brit. Assoc Adv. Sci., 1841, p. 144. Odontography p. 261, Tab.

LXXII, fig. 1-2. 1Maerosaurus, Owen, Journ. Geolog. Soc. London, 1840, 880. Cope, Proo. Bost. Boc. Nat. Hist.,

isi;<). 864. ?Nectoportbeus, ('ope. Proc. Acad. Nat. Sci., 1868, 181.

This genus was defined by Owen, in consequence of the more compressed and less

facetted character of the teeth in the type species, L. anceps, Ow. of England. This

character, though important, is shown by Leidy to be evanescent, as indicated by more

than one species of the United States. I find these species to differ materially from Mo-

sasaurus in the separation and linear form of the pterygoids. The characters are chiefly

derived from the L. proriger, Cope, and L. mitchillii, Dekay, as follows:

The pterygoid bones without contact on the median line, but separated by a consider-

able interspace throughout their length, Pterygoid not entirely pleurodont. Chevron

hones free to the end of the vertebral column; dorsals with rudiment of the zygosphenal

articulation.

These characters may he those of Macrosaurus, Owen, but the palatal characters of the

type of that genus are unknown; they are probably similar to those here given, as it ap-

proaches Clidastes in the form of the vertebral arches, and the pterygoids are separate in

the latter. The vertebra? known to belong to L. proriger present the compressed form of

those of Liodon la-vis. The vertebra of L. mitchillii are, however, unknown. The ptery-

goid tooth of a species like the last was named Les&kodus by Leidy. 1 have; not used this

name for the present genus, as the species and genus to which the type pertained are not
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readily identified, and its author lias given the name the position of a synonyme. Owens'

Liodon presents teeth similar to those of M. impar, but here again we do not know any

other characters of the genus.

The characters are well distinguished from those of Clidastcs on the one hand, and

Mosasaurus on the other. The vertebrae are those of the latter genus, while the ptery-

goids do not present that union on the median line characteristic of the same. They have

not the horizontal expansion scum in Clidastes. Their teeth are not arranged after a type

so strongly pleurodont as in Platecarpus, but in the type species they are more exposed

than in Mosasaurus giganteus, M. missuriensis and M. dekayi. As Leidy describes the

pterygoid bone of Platecarpus tympaniticus, T am induced to suppose that they are united

on the median line; the width above is nearly one-third the length, and a. shelf " projects

on the inner side separating the upper from the lower surface." This is as in Mosasaurus.

and constitutes probably, a point of union of the two hones.

This separation of the Pterygoids is characteristic of Lacertilia and Ophidia generally,

while the continuous relation belongs rather to Crocodilia, Sauropterygia, etc.

The entire distinctness of the chevron hones of the caudal vertebra; is remarkable as

differing from the known structure of M. giganteus, M. missuriensis, M. dekayi, and Cli-

dastes propython. The large size of the L. proriger renders it improbable that this fea-

ture is to he ascribed to immaturity, especially as the two species last named as differino-

in that respect, arc; relatively quite small. A species from the rotten limestone of Ala-

bama, presents a similar characteristic of the caudal vertebra, hut whether its pterygoids

be those of Liodon or Mosasaurus, 1 am unable to ascertain.

Pterygoids nine, smaller, cylindric
; mandibulars eleven, much larger; anterior teeth

convex inwardly, indistinctly fluted; premaxilla with two teeth on each side, prolonged
into a, cylindric rostrum. L pR0RIGER

Pterygoids eight, unequal, the median large, almost equal to tin; mandibulars; teeth

compressed, with two edges, inner sides little convex ; no flutes or marked facets.

L. MITCHILLII.

The only character by which I "distinguish the L. validus from Mosasaurus, is the pe-

culiar form of the os quadratum. The L. kiwis is characterized by the form of its verte-

bra1

,
which differs considerably from that of any species of Mosasaurus. They may be

compared as follows:

Cervical cups vertically oval, proximal caudal subhexagonal ; surfaces striate; size

' iU
'tf°- L. PRORIGER.

Articular faces cervicals and anterior dorsals round; posterior dorsal depressed centra

short, broad; large.
L. VALIDUS.

AMEBIOA.. I'lIU.O. SOC.—VOL XIV. 51
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Articular faces posterior cervical round or slightly depressed; hypapophysis very large;

surface everywhere sculptured striate; centrum long; small. L. congeops.

Articular faces of all dorsals compressed, deeper than wide ; median line below, broadly

prominent. L
-
L.&VIS.

LIODON PRORIGER, Cope.

Macroimrut proriger, Cope, Proceed. Ac. Nat. Sci., Phil., 1800, p. 188. Hujus operis Tub. XII, rigs. 22-24.

Leidy, Cretac. Kept. 11, 15-16 (caudal vertebra).

The history of this large Mosasauroid is based on material in the Museum Comparative Zoology, Cambridge, Mass.,

brought by Prof. Louis Agassiz from the cretaceous beds in the neighborhood of Fort Hayes, Kansas, and near the

line of the Southern Pacific Railroad. It consists of the greater part of the muzzle from the orbits, with the rightden-

tary and left pterygoid bones nearly complete! one cervical vertebra (with hypapophysis), one dorsal, one caudal with

diapophysis, and ten caudals without diapophysis.

The characters presented by the vertebral column Indicate an excessively elongate reptile; the transverse diameter

of one of the distal caudal vertebrae is less than one-fifth that of a. proximal with short diapophysis; while four consecu-

tive ones of the former show but little variation in dimensions. This diminution amounts to j
of a. transverse diameter

of the larger form. Willi this ratio as a, basis, fifty-three § vertebrae would form a, complete series from caudals one-

half the diameter of the last, of the four, to I he proximal caudal above mentioned. There have been, no doubt, several

caudals in advance of the tetter, as the diapophyses are small. From the slow rate Of diminution of the columns of

other species examined, it, may be supposed that sixty caudal vertebrae is below rather than above the true number.

The cervical and dorsal vertebrae have been slightly crushed as they laid on the side, and present, a, narrower diam-

eter than is normal; the cup of the cervical has not been distorted, and is deeper than wide, presenting the! character

of Macrosauras. The rudimental zygosphen consists of a continual ion of the roof of the neural canal in front, toadapl

itself to the inner dice of the down-looking zygapophysis of the preceding vertebra. Thi! latter is thus received into

a, groove on the inner side of the up-looking posterior zygapophysis. The dorsals and caudals exhibit with the cervicals

that minute, sharply defined rugosity, which characterizes all the; projecting margins, especially those of the hypapo-

physis and diapophyses, in this genus and Clidastes. The whole surface! of the cervical is marked will) either inoscu-

lating stria; or impressed punctae. The; same character marks the' cranial bones, though they elej not, present such ru-

gosity as the; vertebrae.

The proximal caudal presents a subhexagonal section, of which the inferior add supero-lateral sides are longest;

articular faces about as broad as high. A broad smooth space between the chevron bones. Diapophyses with broad

ovate transverse section.

A caudal without diapophyses, anterior to the middle of the series, estimated by the size, is but slightly deeper

than long, and with parallel lateral outlines of the articular faces. The neural arch is very much narrowed antero-

posteriorly, but, has a greater transverse extent at its lower part; above the' spine is much oompressed, but not widened.

The; zygapophyses remain as rudiments just above the small neural canaj but, el >t probably touch each other. There

are twee anterior and twee posterior narrow ribs on the upper portion of the; neural spine'. 'Hie; more distal caudals have

wider neural spines, anil the' aroh also has a, greater anteroposterior extent. The zygapophyses are scarcely traceable

ami the neural spine is strongly striate. The; reverse arrangement is observed in Clidastes propython, where the neu-

ral spine; of the proximal caudal has considerable extent, while those of the posterior and distal vertebrae are almost,

cylindric, especially the neurapophyses.

Dimensions. *n -

Dorsal, length, 8.85

" width eaip, »>>

" depth " 2.77

Proximal caudal, length, 2.14

.;
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Proximal width cup,

" depth "

Caudal without diap. No. 1, length,

" " " " depth cup,

" " " width "

" height neural canal,

" " " antero-posterior width neural spini'.

Caudal do.. No. 2, length,

" depth cup,

" width "

" " " " neural sp. (antero-posterior),

Caudal do., distal; length,

" " " depth cup,

" " " width "

Caudal do., distal; diameter antero-posterior, of neural spine.

In.

8.48

3.33

1.6

a.05

2.0

.4

.8

1.2

2.15

1.86

1.07

.5

.85

.(II

.40

The points of attachment of the chevron hones on the distal vertebras are st rongly marked pits; on the anterior, the

anterior margins of the pits are raised and continuous with the chevrons.

The muzzle presents the usual characters of Hie large Mosasauroids, hut adds a. peculiarity in the prolongation of

the premaxillary bone into a, cylindric muss forming an obtuse beak beyond the premaxillary teeth. The hone is nar-

rowed anteriorly, and does not descend regularly as in Mosasaurus sp., 1ml continues to its abrupt and narrowed termi-

nation described. The extremity is deeper than wide. Immediately in front of and between I he anterior premaxillary

teeth, a short acuminate projection interrupts the surface, and in front of this, a transverse depression. Above, the

surface beoomes Battened, and presents two shallow longitudinal depressions continuous with the nostrils. Where the

premaxillary rather suddenly contracts into its spine, it, is materially wider than the maxillary on each side of it; in M.

inissiiriensis it is narrower, according to Goldfuss. The maxillary border of the nares is rather suddenly concave at the

anterior extremity of the nares, narrowing the mamillaries; the latter gradually widen by the expansion of their inner

margins.

No part of the frontals is preserved, hut a considerable part Of the left pre-froutal remains. It unites by a, very coarse

overlapping suture with the maxillary, whose outline forms an irregular chevron with the apex pointing forwards in

the middle of the maxillary bone. This, it will he seen, is very different from the form given by Goldfuss in the M.

inissiiriensis, where the most anterior point of the suture is on the unreal margin. The external margin of the hone

behind is contracted considerably within the maxillary border, previous to its outward extension towards the orbit,

This is much less marked in the Clidasfes propyfhon, hut is distinct ill M. missuriensis.

The maxillo-premaxillary suture gradually descends to the alveolar border to the extremity of the maxillary hone,

where if descends abruptly, forming an interlocking suture quite different, from that, squamosa] type already observed in

other species of the order. The length of the premaxillary anterior to this point, is three-fourths the length of the

same to the beginning of the nares.

The number teeth on the maxillary bone was probably thirteen; twelve alveola' and bases remain and one is

added in the position of the posterior tooth of M. missuriensis, if such exisled; this may lie questioned in consideration

of the small number of mandibular teeth. Premaxillary teeth two on each side, the anterior with bases separated Only

by a groove. Throughout the whole series the bases of the teeth arc considerably more exposed on I he inner than ( he

outer side.

The crowns are everywhere sub-cylindric at the base, the inner fact! more convex than the outer. Posteriorly there

is a, posterior cutting ridge, as well as a, marked anterior one. both minutely Crenulate, but Ihe former disappears I ill in

the anterior teeth there is only an anterior edge, the posterior face being convex and continuous with the inner. There

is a trace of cut ting edge on the outer portion of the extremity of the crown in the most anterior teeth, The anterior

ridge remains very strongly marked. The surface is quite rough with longitudinal ribs, of which eight may be counted
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on the outef*aspect of the second maxillary. These are not strongly marked, and are separated by concave facets.

The basal part of the crown is marked by numerous flue sharp strte, which are most, distinct on the inner face.

The external face of the maxillary hone presents three series of foramina. These rise superiorly on the premaxil-

lary, and increase in number and become irregular on its extremity.

The ramus of I he mandible is massive, and differs from that of Mosasaurus giganteus in continuing its proportions

to its extremity, tts depth at the latter point is as great as the sixth tooth from the front. It is prolonged beyond

the first tooth in correspondence with the prolongation of the premaxillary. This extremity is compressed and obtuse;

ils inner face is very rugose, as though there had been a closer union at the symphysis than usual, though it would not

appear to have been other than ligamentous. The groove for Meckel's cartilage is very large and has been exposed be

low the last two teeth, as the splenial terminates at the third. Two series of foramina on the external face of the

ramus. There arc alveolse and bases for thirteen teeth on the dentary bono. This, it will be observed, is one more

than in M. gracilis, and one less than in other species of Mosasaurus. The posterior extremity of the dentary shows

its marks of reception into the notch of the coronoid; it, is more compressed and hiss club-shaped than the correspond-

ing part of M. mit.ehillii, and would indicate less lateral flexibility than in some other types.

The right pterygoid is of less elongate form than in some other species. It presents the sutural face for union

with the palatine on the outer anterior extremity, and narrows to an apex a, little in advance. The dentigerous face is

widest at the anterior third the length, where the outer margin is expanded. This then contracts and is compressed

vertical at the tenth tooth, where it is broken off. The transverse process is given oil' a little anterior to the ninth

tooth. The interior face of the, bone is a, vertical plane, without projection, except, a, slight obliquity at the anterior

extremity, and if, is dear there has been some interval between this pterygoid and its fellow. The superior margin is

obtusely rounded.

The bases of the. pterygoid teeth are exposed for two-thirds their length, on the outer side of the bone, thus ap-

proaching the I'lalecarpus. 'the antero-median are, large, and the, anterior most closely placed. Their crowns are

strongly recurved, round in section, and with a, tine sculpture of straight stria', most marked near the base and on the

inner side. They are more spaced posteriorly than any other species except M. mitchillii, and are relatively larger than

in any except the same species. They have not the compressed form with basal shoulder, characteristic of the M.

dekayi.

Measurement of Muzzle. Inehei.

Length of fragment, 31.

" from end muzzle to pre-frontal, 21.5

" " " " nares, 11.75

" " " " " maxillary, 5.75

" " " " " first tooth, 2.5

Width of muzzle at end, 1.5

" at anter. extremity nares, 8

" premaxillary " " " 3.3

" maxillary betw. 10th and 11th teeth, 3.2

Depth mandible at extremity, 2.5

" " " sixth tooth, 3.5

" pterygoid at transverse process, 2.5

Width " " " "
1.4

" " in front,, 2.2

Length " anterior to transverse process, 7.2

" crown 5th pterygoid tooth, 1.

" " 2nd maxillary tooth, 1.9

Diameter" " " " at base, 1,1

-4

The vomers are M usual, separate and narrow. They are in close; contact from the second maxillary to the second

premaxillary tooth. Throughout this part of their length they are embraced by posteriorly produced vertical lamina-
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of the premaxillary bono. These lamina; unite just behind the second premaxillary teeth, and form a single prominent

keel, which disappears between the first premaxillaries.

This very fine fragment of one of our largest extinct reptiles, was enclosed in a matrix

of soft yellow chalk. It was lent me for introduction into the present synopsis by Prof.

Agassiz, of Cambridge, Mass. We look with interest to a complete restoration of this

is its matrix is so readily worked.

""6

species

LIODON MITCHILLII, Dekay.

Geosaurus mitehillii, Dekay, Annals Lye, Now York, III, 140. Bronn, Lethaea Geognostica: nee Mosasaurus

mitehiltii, Leidy, Cretaceous Reptiles U. S., et Cope olim, Boston Proceedings, 1869, M. major Dekay.

Drepanodon impar, Lcidy, Proceed. Acad. Nat. Sci., Phila., 1856, 255. Lestieodus impar, Leidy, Geolog. Surv.

N. Ca., 234, figs. 45-0;—fide Leidy. Mosasaurus, Leidy, Cretaceous Reptiles, (15—Tab. XT, 1, 2, 8, 4.

Tbis species is well characterized by the unequal size of its pterygoid teeth, and by the near equality of some of

I hem to the mandibular. Leidy observes that the fang of the first tooth indicates that it was smaller than the second;

the second, third and fourth are nearly equal, and largo, then the first and fifth of equal and smaller size, and the sixth

to the eighth successively smaller. The teeth from the second to the fourth arc; nearly equal in size to the mandibulars,

and with only one divisional cuffing edge. The mandibulars present two, nearly opposite, and faint traces of facets only.

The case Is entirely different with the M. dekayi, where, as indicated by the measurements, the pterygoids are

sub-equal and very much smaller than the mandibulars.

Other portions of this species are' unknown, hence it may be found at some future time to be the same as some

other hove described. In that ease, the name mitehillii will take precedence over any subsequently given.

From the lower marl bed, Monmouth Co., New Jersey. Prof. Geo. II. Cook.

LIODON LtEVIS, Owen.

Macrosaurus Imvis, Owen, Quart. Journ. Gool. Soc. Lond., 1849, 1)80 tab. Leidy, 1. e. 74, 75; (per errorem

Wacrosaurus validus Tab. V hujus opens.)

Portions of three individuals referable to this species have come under my notice, viz: two vertebra; and a radius

from Monmouth Co., N. J., found by Dr. Samuel Loekwood; three vertebra from the same county, from O. R. Willis,

and a single vertebra from Medford, Burlington Co., from Charles Braddock. The largest individual of the throe is

that from Dr. Lookwood's collection, which is nearly equal to the largest of the M. validus, but consider-

ably less than that of the M. prorigcr. The cervical has the round articular faces, while the dorsals

present the vertically ovate form of cup and ball characteristic of the spe-

cies. They present also the lino striation of the margins of the diapo-

physes and of other articular faces. The radius has tin; outer margin broken

away, as represented in the accompanying wooi cut; its humeral articular face

is narrow ovate; the carpal curved and stout. The bone is very peculiar, in

the presence of a short sub-cylindric process directed inwardly to the ulna, and

apparently adapted to it by a,concave artioular face. The radius of Clidastes

aaid that Of Mosasaurus figured by Leidy (VIII, f. 10, Cretae. Kept.) merely ap-

proach or touch the ulna by flu; distal angle.

Measurements of Supposed Radius.

Distal width preserved (straight line),

Proximal " "

Width ulnar articular face,

A small portion of the external margin preserved, shows a deep incurvature of the outline

Fig. 49.

AMhltlCA. PHILO. SOU.—VOL XIV. 52
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The other specimens from Monmouth Co. are considerably injured. The centrum of the first dorsal, or that with

the last trace of the hypapophysis, measures 8.10 inches in length, and the cup 2 inches In diameter. The surface on

each side of the trace of hypapophysis is strongly longitudinally striate.

The third specimen is more posterior in position than any of the other vertebra described, and more compressed

in certain parts of the surface.

It is an anterior dorsal, being without hypapophysis, having strong diapophyses, and strong aeurapophyses which

1 suspect to have borne zygapophyses, though these have been broken off. If differs from those of Mosasaurus, which

occupy the same position, in its greatly compressed elevated form, in the strength of the aeurapophyses, in the longi-

tudinal instead of vertical diapophyses, and in the hick of connection by elevation or otherwise between the diapophysis

and base of neurapophysis.

The form of the articular ball is a, vertical oval with sub-parallel sides, and a, deep rounded emargination at the

neural canal. The centrum is much contracted immediately in advance of this, and the outlines above the diapophy-

ses are markedly concave. The neurapophysis rises at about one-fourth Ilic length of the centrum in advance of the

ball. The diapophyses have ovale bases deeper anteriorly, and are situate at the middle of the depth of the centrum

on the anterior half. The cup is strongly cordate, having an open concavity at Hie neural canal; the edges are thin.

The inferior surface presents a, narrow plane, concave extero-posteriorly, and hounded by the compressed sides, which

form a longitudinal concavity below the diapophyses.

In. Lin.

Length of vertebra below, 2 1

Width in median plane below, 7.5

Depth of cup, greatest, 1 8

" least; 1 7.5

" ball, 1 7.5

Width " 1 5.7

Length basis diapophysis, L8.

This specimen was found near Medford, N. J., in the second green sand bed, and presented to the writer by

Charles Braddock, of Haddonfleld.

The last described vertebra is erroneously named M. validus on Plate V.

LIODON CONGROPS, Cope.
Spec. nov.

This species is indicated by a posterior cervical vertebra, which presents so many characters as to render its ex

elusion from the present work scarcely proper. In size it bears some relation to the Mosasaurus minor, Gibbes, but is

still smaller, and is separated at once by the round instead of depressed articular faces.

The posterior articular fad' is the round one; the anterior is slightly depressed, and opposite the diapophyses and

neural canal slightly Battened, so as to give a. slightly tri-lateral superior outline to the cup. It is not excavated above,

as in the species of Clidastes. The hypapophysis is broken, but its base is unusually long and wide. The infero-an-

terior limb of the short diapophysis descends to the edge of the cup, considerably below its middle. The space it en-

closes with its superior ridge which extends info the anterior zygapopliysis, is reticulate striate. The whole surface

below is minutely striate; the stria) become coarse as it approaches the ball. The latter is sum ilcil by a, groove, and

its margin projects acutely beyond the adjacent surface of the centrum. The latter is much contracted behind the

ball, and the faces below the diapophyses are concave. Bases of neurapophysis striate. Neural arch broken away

above. Neural canal with epapophysia) ridge.

Linen.

Length centrum with ball, 20.8

" " to " 18

" " " hypapophysis, 5.8

Width base hypapophysis, 5.5
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Depth ball,

Width "

" cup,

Depth "

Length base neurapophysis,

In profile the base has a. vei y slight obliquity looking upwards.

From the Rotten Limestome of Alabama; discovered by E. R. Showalter, M. I).

Linen.

10.4

11

12.(5

11.

12.

LIODON VALIDUS, Cope.

Maerosawus validus, Cope, Proc. "Boston, 1860. Neotoportheus validus, Cope, Proo. A. N. Soi., PhU. 1808, p. 181.

Leidy, Cretao. Kept. 74-75; Tab. VII, li), 20, III 1-2.

This species is represented by two cervical and four dorsal vertebra of one individual, and a, large dorsal of another,

in the Museum of Hie Academy; the former associated with numerous fragments, including part of an OS quad-

ratum, from L. 'P. Germain, Burlington Co., N. .1. Two dorsal vertebra of a large individual in the Museum of Rut-

ger's College, submitted to me by Prof. Cook; several vertebra with broken quadrate and Other bones and teeth, in my

private collection, from near Barnesboro, Gloucester Co., N. .1.; a, similar series with portions of the cranium from the

same locality, in Cabinet of N. .1. State Geol. Survey, and a number of vertebral in the collection of Prof. Marsh, of

Yale College, further establish its characters.

The quadrate hone, is highly peculiar', as above pointed out. The posterior descending hook of the proximal ex-

tremity is quite short, and is marked by an obtuse ridge which passes forwards and disappears immediately above the

pit alongside; the meatus. What especially characterizes this species and genus, and allies it to Clidastes, is the pres-

ence of a strong longitudinal angular ridge, which extends from the usual external angle of the proximal extremity,

which becomes here a, process, separating the Outer aspect of the quadiafum into two entirely distinct planes; one that

of the meatus, the other that of the ala.

Two separate opisthotic bones accompany these remains, which were mixed up with those of the M. depressus. The

vertebra; of the two species wore easily separated. The quadrate bone also was identified by one accompanying the

vertebra; of M. validus in my own collection. I could not so readily assign the opistboties to the proper species. I

have assigned them here, because their glenoid cavities apply much more readily to the quadrate bone of the M.

validus than of the M. depressus. As compared with the same bones of three Mosasaurus dekayi, they present three

marked characteristics. First, they are relatively much shorter; second, the distal anterior process which fits within

the squamosal, is much more prolonged; third, the inferior of the two laces to which the squamosa] is applied, is a

continuation of the; general Inferior plane of the bone; in M. mitchillii it is a different plane, like a, rabbet. It may

be added, that tin; glenoid cavity is narrower and deeper.

Fowr teeth from liaincshoio, indicate marked characters. They are much compressed, as in L. mitchillii, and the

posterior cutting edge is well developed and forms the narrowed extremity of an elliptic section. The anterior ridge

less developed. In three crowns there is no trace of the unequal division by these edges, as in Mosasaurus sp. One

probably from the premaxilla is more abruptly recurved than in the others, with base rather expanded inwards. The

distinguishing character of these; teeth, which separates it- from L. mitchillii, is the abundant longitudinal fluting and

striation of the enamel. The grooves are deeper and shallower, coarser at the base; the strise are fine, continuous and

rugose. These are not seen in L. mitchillii. The general form of the crown is short, broad at the base and well

curved posteriorly and inwards.

Linen

.

21

1(5

12

Elevation of crown and pedestal,

" " alone,

Antero-postcrior diameter do. at base,

The lateral clement of the atlas is represented from the inner side in Fig. 48, No. :S. The anterior termination

of the inferior ala, and the articular face for the centrum, are as in M. mitchillii. The inner articular face is divided
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by a vertical depression; the posterior, or that meeting the odontoid process, is quite prominent and distinct. The

anterior facet for the occipital condyle, is transversely divided by a, depression.

The form of the cervical vertebra is so much like that of the Mosasaurus deka.yi as to be readily taken for those of

small example of that species. The first, dorsals, or those without bypapophy sis, are more elongate than in the latter,

and the body is more cotractcd, so that the hall presents a, projecting rim all round. This is readily knocked off in

the rough handling the specimens usually receive. The cup is also proportionately expanded. Posterior dorsals

where the diapophyses issue half from the centrum, have the latter slightly depressed; -where the diapophysis comes

three-fourths from the body, the articular faces are a, broad transverse ovate, well expanded on the margins, below

which the surface is si iglitly striate. In the longer or anterior dorsals, the rudiment of zygosphen and y.ygantrum

is well marked.

Unfortunately, no caudal vertebra) of this species hare been preserved, so that I do not know their form. The

posterior dorsals are so much more, depressed than in Liodon lsevis, that future discovery may justify the generic sep-

aration of the genus Nectoporthens, which I originally applied to this animal.

For the largest measurements, I refer to Dr. Leidy's essay on Cretaceous Reptiles, where the description of the

large specimens of Macroaaurus lsevis belong to the present species.

The following art; the proportions of the smaller and typical individual, from L. T. Germain:

Inches. Lines.

Length centrum cervical, (with ball) 34

Depth ball of same, IN.

5

Width " " 31.

Length anterior dorsal,
.

84

Width cup, 24

Proximal width outer face quadratum, 28

Length quadratum to lower edge pit, 20

" opisthotic, (see description) •! 4

" outer margin do., 3 4

This was a large and powerful reptile, and probably more elongate in proportion to its bulk than the Mosasauri,

well deserving the mime Mttcrosatinis which Owen has applied to an ally.

From the upper Green Sand Bed of the New Jersey Cretaceous.

BAPTOSAUIIUS, Marsh.

Proceed. Acad. Nat. Sci., Phila., January, 1870. Halisaurut, Marsh, Sill. Am. Join-. Sei. Arts, [869, 805K nec

Johnsonii, 1S(i(>.

A genus known chiefly from vertebrae. These resemble those of Liodon, more par-

ticularly such specie's as L. validus, but present marked differences in the cervical part, of

the series. Here the hypapophyses are compressed and elongate, and rugose at the ex-

tremity for the insertion of muscles, instead of being truncated by an articular lace to

which a separate bone is united, as occurs in all the other genera of Pythonomorpha here

enumerated. In this it moire nearly resembles the ordinary types of Lacertilia and

Ophidia. There is no indication of zygosphen in the two species described. The neural

spine is elevated, compressed, and narrow. The dorsals arc of an even more elongate

character than in liodon. The species known have the articular faces depressed or

transverse oval. This character is not necessarily of generic value, and hence I attach

less importance to it than does Marsh in his diagnosis.

-<;
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The species are as follows :

« Articular extremities of dorsal vertebrae depressed.

Cervicals much depressed and with smaller articular faces than dorsals ; inferior

aspect of cervical centra keeled medially and laterally. B. PLATYSPONDYLUS.

Dorsals with transversely oval cups, less depressed and less elongate.

B. FRATERNUS.

BAPTOSAURUS PLATYSPONDYLUS, Marsh.

MaavoaauTVB platytpondyltu, Marsh, Proceed. Amor. Assoc. Adv. Science (Salem), 1869. Haluaurus platyspon-

dylus, Marsh, SiUiman's Journ. Sci. Arts, 180!), p. 895.

This most distinct speoies was established <>u a median cervical, and an anterior dorsal vertebra; the right splenial

bone with its concave articular face, and a small portion of the base of the skull. A ooracoid found near these speci-

mens probably belonged to the same animal, although it is smaller than the other parts of the skeleton would appa-

rently indicate, and differs considerably in form and proportions from the corresponding bone in both Liodon

and OUdastes. The splenial bone differs from that of Mosasaurus in the form of its articular face, arid in being more

overlapped in front of the joint of the dentary.

Through the kindness of Prof. Marsh, I have had the opportunity of making the present observations. Other

parts of the description are copied from his description quoted above.

The cervicals present smaller cup and ball in proportion to those of the lumbars, than is seen in any other known

Mosasauroid; they arc so" depressed as to be nearly twice as broad as deep. The inferior, horizontal limb of the diapo-

physis is prominent below, leaving on each side of an obtuse median keel, a lateral shallow concavity. The median

keel scaroely projects beyond the lateral. The neural arch is slightly more contracted above antero-posteriorly, than

in any other species, hence the zygapophyses are more prominent. The neural spine is contracted antero-posteriorly

and much elevated. The hypapophysis is on the posterior portion of the inferior surface, and is quite prominent, but

shorter than the centrum. The posterior dorsals resemble only those of Liodon validus out of the genus; they are

considerably more slender, and without the obtusely keeled form of the inferior face, characteristic of the latter.

The dimensions of the posterior cervical vertebra, are as follows:

Inches. Lines.

Length of centrum below, 3 fi

Transverse diameter of articular cup, 1 8.5

Vertical diameter of articular cup, 11.

Distance from centre of cup to middle of lateral edge, 11.

Length of diapophyses below lower margin of oup, 5.5

" " hypapophysis below lower margin of ballj 8.

The dorsal vertebra has no trace of hypapophysis, and the lower surface of the centrum is remarkably flat. The

anterior downward prolongations of the diapophyses still project, below the centrum, but they have become obtuse pro-

cesses, partially separated from the more vertical portion of the diapophyses by a notch. The following arc the more

important, dimensions of this vertebra,:

Inchet.

Length of centrum below, 3

Transverse diameter of cup, 1

Vertical " " 1

Width of neural (-anal below,

" between extremities of anterior zygapophyses, 2

Length of diapophyses below lower surface of centrum,

AMK1UOA. PHILO. SOC.—VOL XIV. 53

Line).

6.

9.

(i.

8.

o
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If the coracoid found near them belongs to the same skeleton, the body was remarkably slender, and the fore-

limbs possessed comparatively little power.

From the clays below the upper bed of Cretaceous Green Sand at Ilornerstown, Mon-

mouth Co., N. J. Discovered by Jno. G. Miers.

BAPTOSAURTTS FRATERNTJS, Marsh.

ITidisaufus fratemus, Marsh, Amor. Jour. Sci. Arts, 1809, :S07.

This species is established on an anterior dorsal and two posterior dorsal vertebras, (bund not Car IV cadi other,

and probably part of the same series. They are about the same size as those just described, and have many points of

resemblance to them, but differ in having the centra less depressed and less elongate. The anterior dorsal has the zy-

gapophyses less expanded, and their articular face more nearly vertical than the corresponding parts in the previous

species. It has also indications of a small hypapophysis, which in form and position resembles somewhat that of Mo-

saaaurus. The neural spine is compressed, of moderate height, and directed slightly forwards. The posterior dorsals

have the centra considerably less depressed than the anterior dorsals, and the neural arch rests upon the anterior two-

thirds of the centrum. The diapopophyses pass oft' horizontally, their upper Hat surface being nearly in the same

plane as the floor of the neural canal. At their extremities there is an articular face which is subtriangular. These

vertebra; are all much more depressed than those of Liodon Icevis, Owen, or L. validu.% Cope, and indicate an animal

smaller than either of those species, probably twenty-five or thirty feet in length. The remains were found near Ilor-

nerstown, New Jersey, by Mr. Meirs, at the same locality as those described above.

The preceding description is quoted from Marsh, loc. cit. A. vertebra probably of this species is in the Museum

of the Academy Natural Sciences.

HOLCODUS, Gibbes.

HOLCODUS ACUTIDENS, Gibbes.

On Mosasaurus, Smithsonian Contribution's, 1851 9: Tab. Leidy, Cretaceous Reptiles, p. lis, Tab. X, lig. 17.

Cretaceous formation of Alabama and Mississippi.

J'OLYUONODON, Leidy.

Proceed. Acad. Nat. Sci., Phila., 1858. 221.

This genus is only known from teeth. These are of remarkable and elegant form,

and could scarcely have pertained to animals which presented any close affinity to Mosa-

saurus. Their cutting edges are equally developed and acute on both anterior and pos-

terior aspects, and separate equal faces. Tin; facets are better defined than in any other

genus. There are two species, as follows :

Facets six inner and seven outer. p. vet us.

Facets four or five inner and outer. P. pectus.

POLYGONODON VETTJS. Leidy.

hoc. Cit., 1858, 221 ; Cretaceous Reptiles, fab. IX., 12-18.

Cretaceous Green Sand of New Jersey.
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POLYGONODON RECTUS. Emmons.

Mosa.taurus rectus, Emmons, Geological Survey, N. Ca., 1858, 218. Polygonodon rectus, Emmons, 1. o. tab.

Emmons found his specimen in the miocene in North Carolina, but considered it an

intrusive fossil from the Cretaceous. The present survey under Prof. Kerr has a similar

specimen also from the Miocene.

Miocene of Bladen and Duplin Counties, North Carolina.

CLIDASTIDyU.

CLIDASTES, Cope.

Proceedings Academy Nat, Sci., Phil., 1808, p. 288.

This genus was originally established on a species represented by a single dorsal ver-

tebra, but its characters have been chiefly developed from remains of two other species,

especially the nearly complete skeleton of the C. propython. The vertebra is highly

characteristic, and resembles considerably that of such genera of Iguanidee as Eupbryne

and Dipsosaurus, and in some degree those of Cyclura and Iguana. It differs from the

dorsals of known serpents in having the zygosphen on the plane of the anterior zygapo-

physis, and in having the costal articular surface continuous with and covering the diapo-

pbyses. It differs from the genera of Iguanidee mentioned, in the very small amount of

upward direction which the face of the articular ball of the centrum exhibits.

The zygapophyscs arc spread apart, and their outer margin continues in a straight

line from the diapophyses. The diapophyses are directed upwards, and are vertical com-

pressed in form ; they are opposite to about equal portions of the centrum and neural

arch. Their posterior face is slightly concave, and the upper face behind forms, with the

neural arch, a deeply concave line. The convexity of the ball is not so great as in the

Crocodilia, and with the thin-lipped cup, resembles that of Mosasaurus ; this resemblance is

heightened by the slightly depressed upper outline of the ball, and the form of the

diapophyses.

The genus is most nearly allied to Liodon, in some of the vertebra of which a slight-

groove beside the zygapophysis is the rudiment of the zygantrum.

The premaxillary is a narrow, simple element, one-half of a cone anteriorly, and much
attenuated posteriorly, separating the maxillaries above, by width of its spine only. Its

extremity projects considerably beyond the latter, and its sides are only bevelled to receive

them, there being no sutural connection. The spine terminates a short distance beyond

the anterior margin of the nares. The anterior extremity bears two teeth on each side,

which are smaller than the larger maxillaries.

The maxillary bones are long and slender, and widely separated on the palatal sur-
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face, in front by the vomers, behind by the nares and palatine bones. They terminate in

a' narrow process behind, whose extremity is broken in the specimen at my disposal, but

which is too slight to have supported a malar arch, unless it were as in the Dolphins.

Each maxillary bears seventeen sub-equal teeth. The nostrils are linear and superior, as

in Mosasaurus, and if separated by a septum, it was exceedingly slender. A portion of it

has been preserved; it appears to be composed of co-ossified nasal and frontal bones. The

nares extend to a point as far in advance of the anterior margin of the orbit, as the latter is

in advance of the posterior margin of the post-orbitals. The prefrontal* are largely devel-

oped and margin the posterior part of the nares. Their posterior exterior margin projects

strongly in the plane of the muzzle, and has caused the orbit to be horizontal, and the

range of vision vertical, as in some aquatic serpents.

The froutal is a, wedge-shaped flat bone. The post frontals are large, flat and promi-

nent, and project beyond the process they send posteriorly to join the squamosal. Pos-

teriorly it embraces a broad rectangular process of the parietal, which contains near its

front suture, the parietal fontanolle. The projection is considerably wider than as repre-

sented by Ooldfuss in the genns Mosasaurus.

The parietal has two broad lateral wings, which advance on the frontal, and form pos-

teriorly the broad anterior margin of the temporal fossa. The parietal crests are separ-

ated by a plane which is narrowed posteriorly. Two antero-superior projections of the;

supraoecipital embrace; it on each side below the crest, while: it is overlapped just below,

by the anterior extremity of the prootic; this does not extend so far forwards as the su-

praoecipital. In front of, and below this point, the parietal is decurved, and forms a, con-

siderable part of the lateral wall of the cranium; though with but moderate antero-pos-

terior extent. The plate, as preserved on one side of the specimen, has extended to the

body of the sphenoid, where extensive sutural surface has received it, I can find no suture

crossing it, and it is apparently all alisphenoid or all parietal. I incline to the former

view, for where it is separated at its superior base from the parietal, the appearance is

quite as similar to suture as fracture. A part of the parietal is, however, undoubtedly de-

curved in front of it. The structure is quite as Crocodilian as Ophidian in this point.

The anterior ala of the prootic overlaps this alisphenoid largely. Its posterior lamina.

does not quite meet the expansion of the exoccipital on the upper face of the suspenso-

rium, as it does in Mosasaurus. Inferiorly it is contact with outer and posterior base of

the sphenoid.

The impraoceipital is somewhat crushed; it is slightly roof-shaped, but not so much so

as in M. missuriensis, nor so much below the plane of the parietals as in that genus. The

posterior extremity of the parietal appears to rest upon it without sending arches to the

opisthotic.
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The exoccipital is distinct, and boars a very small segment of the occipital condyle.

The opisthotic stands obliquely upwards and forwards, and furnishes a glenoid cavity

for the articulation of the quadratum. It has a process directed upwards and forwards,

which occupies a concavity on the inner lace of the squamosal, which has the same

direction.

The squamosal is flat below, and proximally presents a longitudinal external angle;

medially it is more cylindric, and receives the posterior process of the post-frontal.

The basioccipital presents a strong transverse condyle. It is a massive bone, and pre-

sents infero-laterally two powerful processes which diverge posteriorly, and present broad,

rugose, ovate faces of insertion. There is an obtuse keel on the middle line below, which

bifurcates posteriorly to each of the lateral processes. The distal portions of these processes

are overlapped by corresponding cup-like processes of the basi-sphenoid.

The basi-sphenoid is distinct from the basioccipital, and underlaps the latter almost to

its middle. It is longer than broad, and sends two processes latero-anteriorly to support

the pterygoids. These are not so long as in most Lacertilians. Latero-superiorly it pre-

sents a broad surface, on each side of the brain case, for support of the upper side walls.

Postero-externally, the prootic rests. It thins out anteriorly, and has overlapped the ali-

sphenoid. The suture for this bone widens anteriorly; inwardly it is elevated into a low

crest of the sphenoid.

The presphenoid appears to have been distinct; its base; was small; it is lost.

The floor of the cranial cavity indicates that the medulla oblongata possessed the

downward flexure characteristic of Reptiles, but it does not take; place till the middle

of the length of the basioccipital is reached. The posterior margin of the sphenoid is

marked by a, deep pit; its median floor is a, transverse elevation; it there descends again

and terminates in a deep longitudinal groove.

The roof of the brain-case is marked on the parietal bone by two obtuse; divergent

ridges, which leave its posterior margin, and embrace the fontanelle. The grooves for the

olfactory pedicels are narrow and well separated, but they unite and are entirely enclosed

by inferior processes of the frontal bone, as in serpents and Varani. These ridges separ-

ate, and leave the bulbi exposed below. Behind and between the nares the median ridge

again appears separating two strong grooves.

The vomer is divided, and is composed of two slender compressed bones in contact;

they arc broken off posteriorly.

The o. o. pdlatina terminate Ulteriorly opposite the posterior margin of the bony nos-

trils; they are widely separated on the middle line, and closely united posteriorly with

the pterygoids. The suture connecting the two runs outwards and backwards.

AMIMMOA. PHILO. SOO.—VOL XTV. 54
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The pterygoids are both wider and longer than the palatines.

curved inwards and upwards—the outer thinned away. They narrow gradually poste-

riorly, the outer margin bordering the bases of the teeth opposite the ectopterygoid. The

latter is attached to a strong external transverse process of the pterygoid. It presents an

inferior angulation and bends anteriorly, where it is so thinned out as to suggest its dis-

continuance. The transverse; process is continuous with an upper plane of the bone, and

spreads from the upwards rolled inner margin. The posterior parts of both pterygoids

are broken away. There is no scar or fossa for columella.

The ossa quadrata are preserved and in good condition. There are two concave faces,

the largest directed inwards, and the lesser directed outwards and backwards. The bone

sends forwards a broad ala, with convex crenate margin, which bounds the larger. The

meatus pierces or is enclosed by the outer, by the posterior curvature of the supero-poste-

rior process. The superior articular surface is much more extensive than the inferior, and

is tripodal; the posterior branch articulates with the opisthotic. The inferior articular

face is sub-transverse, or directed forwards and inwards. It is constricted in the middle,

the outer portion the smaller.

The cotylus of the mandible is also obliquely transverse, the inner portion deeper in

order to receive the large condyle of the quadratum.

The mcmdiMe of course partakes of the exceedingly elongate form of the cranium, rel-

atively exceeding Mosasaurus in this respect.

The fossa for the temporal muscle is .large and deep, but without inner wall. The

coronoid process elevated, convex and rugose interiorly, and with a deep longitudinal

groove exteriorly. The superior margin of the coronoid bone is concave, and broad. The

dentary terminates in a peculiar striate plug posterior to the last tooth. The distal third

or less, is strongly grooved for Meckel's cartilage
;
proximally this is concealed by the

very long laminiform splenial.

The splenial is largely developed on the outer lace of the ramus, where it articulates

with a, bone whose homologies are somewhat uncertain.

The xubarticAilar has a narrow and inferior exposure on the external face of the ramus,

and meets the angular just in front of a point opposite the anterior margin of (he glenoid

cavity. Interiorly it is a little more elevated, but only opposite to the coronoid process

:

behind and above this it is restricted by the long anterior process of the angular. Ante-

riorly it is terminated by the squamosal suture of what may be the splenial, just below tin;

first rise of the coronoid process.

The angular furnishes the floor for the cotylus for the quadratum. Inwardly it is

concave longitudinally, but does not send any horizontal process inwardly: its angle is

obtuse'; above broad and oblique. Exteriorly it gives way to the large articular. In-
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wardly it is prolonged, forming the lower margin of the internal fossa, and then passing

between the coronoid and articular. A third laminar prolongation extends to beyond

even these, between the plates of the splenial.

The articular is the largest bone behind (be dentary. It is convex externally, and

sends a, longitudinal ridge from the cotyloid cavity to that of the coronoid, thus enclosing

a, large shallow fossa.

Fig. 50.

The accompanying cut represent a section of the ramus, about

two inches behind the inferior articulation and some distance be- *
JlBllk

bind the commencement of the coronoid process. It is also near // ^

the distal extremity of the subarticnlar and the proximal of the ill

'{splenial. The two portions of tin- angular 5 and ;7 unite a short if

distance anteriorly beneath the '{splenial. M
In the splenial articulation the posterior bone presents the con- rv^^'^^^P

2

dyloid, the anterior the cotyloid face. The former narrows and re- 4 1111^-

treats upwards and backwards. The articulation allows of a ro-

tary motion inwards and upwards, the alveolar margin of the den-

tary bone being thrown upwards and outwards. Tin's motion

is permitted by the laminar character of the overlapping margins

of the splenial, etc., as ibllows:

The principal body of the dentary comes to an obtuse but grooved posterior termina-

tion. Its external wall is prolonged more posteriorly, the inferior margin fitting a. rabbet

of the outside of the splenial. The superior margin of this thin plate is much lower than

the truncate extremity, and its margin gradually rises to meet the outer margin of the latter.

The section of the splenial is U-shaped, much thickened at the turn. The inner lamina is

more elevated than tin; outer, and is concave, turning outwards above to conform to the

dentary. A narrow laminar prolongation of the angular is observed between the folds of

the U. An outwardly convex, wedge-shaped terminus of the articular, is included be-

tween the inner lamina of the coronoid and the outer lamina of the dentary moving
freely on the latter. There is, then, nothing that prevents this from being a complete

articulation, except the angular lamina, which is about half a line in thickness, and proba-

bly flexible in life.

The superior margin of the coronoid is convex outwardly, and is not continuous with

that; of the dentary, where the elements forming the splenial articulation are in line.

When, however, the process of the articulation is properly applied to the dentary, and

tin; coronoid and splenial are in line, as they no doubt were under ordinary circumstances

in life, the curvature of the upper margin of the ramus is continuous and normal. At

1 Coronoid.

2 Articular.

:i Subarticular.

1 ? Splenial.

•"1 and ;V Angular.
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the same time the splenial articulation is strongly flexed, and the inferior outline; of the

ramus angulate at that point.

We have in this feature one of the most extraordinary peculiarities of this remarkable

genus. The mandibular arch in its usual relations enclosed a diamond-shaped area, open

behind, the portion anterior to the lateral angles the longer, and only closed by ligament

in front. The structure is an element of weakness, though indeed without such an articu-

lation, such a light and slender jaw would be particularly liable to fracture. There was,

no doubt a strong ligamentous union of the parts, as the grooved adjacent margins testify,

but for any supernumerary muscles to fiex the dentary bones, 1 can find no provision.

Fiff. 51.

A AAA

1 Angular.

2 Articular.

?> Subarticular.

I Coronoid.

Fitr. 52.

Jl} Splenial.

7 Dentary.

The accompanying cut shows the appearance of the normal Sexure of the ramus. The line a 5 is that which

exposes the section given on a. preceding page; c is the. splenial articulation; d the coronoid process, and e the quad-

rate cotyius.

I am disposed to regard the structure in question as an aid to deglutition, and thai

when large bodies were to be swallowed whole, they passed between the rami, and were

accommodated by a large extensible pharyngeal cavity, and oesophagus. No doubt some

remarkable habit was possessed by the animals thus characterized, with which we will

with difficulty become acquainted.

There is one point in which the composition of the articulation differs from that of

Hryx and other serpents with which I have compared it. Instead of being formed in its

posterior member by the subarticular hone, that, hone with a portion of the angular is

sheathed by one more; external, which by its position and form, appears to be tin;

posterior extremity of the splenial. If, as is probable from a careful study of the parts,

this is the case, the splenial must he regarded as a divided bone.

The cut of the inner face of flu; right ramus, expresses the relations of these; pieces.

Size, 7
{
nature;.
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The teeth are, numerous, they are miniatures of those of the Mosasaurus, in most
respects. Those of the pterygoids appear to be loss compressed than the mamillaries; all

have large pulp cavities, though they are restricted by peripheral ossification, as in other

genera.

The palatines have not united on the median line, and it would appear that they were

not in contact. They have a broad Longitudinal groove anteriorly. They have no teeth.

The pterygoids are largely developed. They are widest anteriorly; they present a thin

free edge externally and a thick reverted margin interiorly; the tooth scries is nearer the

outer than the inner margin. The ectopterygoid rises from a strong lateral process of the

pterygoid. It represents an obtuse process downwards and a thin process anteriorly. Its

position is below the middle of the postfrontal. It is very doubtful whether it had other

than ligamentous connection with the maxilliary, as it is far removed from its extremity.

The vertebrae in this genus are more numerous than in Mosasaurus, while the number
of cervicals bearing hypapophyses is less. The caudal diapophyses are reduced to small

knobs, and disappear on some of the anterior of those that bear chevron bones. The
neural spines of the caudals are much compressed, and have anterior and posterior alee

On the distal caudals they become cylindric and fish-like. The zygapophyses become ob-

scure, and finally disappear ; before doing so the posterior acquire an up rather than a

down-looking' face.

The centrum of the atlas is entirely below the very large processus odontoideus. It

is keeled below, and has less contact with the condyle than lias the processus; the latter

is free from the axis, which resembles other cervicals. The odontoid ring is not closed

above. Tin- neurapophyses of the atlas arc; continuous with the lateral segment of the

centrum which furnishes articular faces to the basal segment, the odontoid, and to the occi-

pital condyle, and sends a, process back alongside the axis. The neurapophyses are slen-

der; if they have a, neural spine, it is lost. They arc-, on the whole, much as in Mosasau-

rus, and. in Va.ra.nus.

The ribs commence immediately behind tin 1 atlas, if the forms of the diapophyses and

their articular surfaces arc; to be relied on. The diapophysis of the axis is nearly horizon-

tal, descending a, little anteriorly ; the posterior portion of its extremity is subtruncate

for articulation to a. small rib. The same part of the diapophysis of the third is more

prominent, is ovate, and continuous with a subhori/.onfal ridge with articular-like surface,

which extends to the rim of the cup. The fourth is similar, but the articular faces are

more similar in widths and lengths. The inferior limb becomes regularly shorter and less

horizontal posteriorly. From the eighteenth to the twenty-third tin; surfaces are a little

smaller, and without apparent difference in size and form. The rib-bearing surfaces pos-

terior to this point are lost.

AMERICA. PHILO. S00.—VOL. XIV. f).
r
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The form of the centrum presents one marked peculiarity. The superior rim of the

cup is excavated for the passage of the spinal cord, and the hall is concave on its superior

aspect, appropriately to the same. This is marked on cervicals and dorsals, and faintly

indicated on proximal caudals. There are no ridges on the centrum. There is a gradual

increase in length from the cervicals to the dorsals and lumbars. Those in the proximal

caudals are much like the same in Mosasaurus, that is, rounded below, and with three su-

perior faces, the lateral being the longest. The distal caudals are much compressed.

The neural spines of the cervical vertebra; commence about opposite the notches between

the zygosphens and zygapophyses, and are attenuated anteriorly; they are stouter behind.

The ninth, (the first preserved), and probably those anterior, have an acute edge behind

as well as before. No neural spine is perfect among the dorsals, but on the fifteenth the

position is preserved .75 the length of the centrum; the thinness of the; broken edge

would indicate that there had not been as much lost. The posterior edge is nearly oppo-

site to the ends of the zygapophyses ; its posterior slope is considerable. , They are evi-

dently shorter than in Mosasaurus.

The neural spines of the caudals are various. The more anterior are thicker behind

and alate in front, narrowing to the tip. The median are of similar form, but equally

alate anteriorly and posteriorly, 'flu; more posterior are much narrowed at the base, and

present only the ahe towards the extremity; the last are not wider than the haemal

spines.

The chevron bones have been at an earlier age separated from the centra, but as in

Platecarpus, they are entirely coalescent with their bases. In Mosasaurus the separation

persists. They have two short haemapophysial limbs, and a, very long tapering spine,

which is grooved in front. On a middle caudal, it is much longer than the centrum and

neural spine, and as long as 4.5 centra adjacent. All the haemal arches arc; directed ob-

liquely posteriorly. No vertebra without them have been preserved.

Hypapophyses exist on the ten cervical vertebra?. As in Mosasaurus, their extremi-

ties are concave, and are articulated to distinct bones which represent a distinct hypapo-

physial ossification. These bones may be compared to short, compressed unguea] pha-

langes. The articular extremity of the first is nearly plane, of the others conic, with an-

teroposterior enlargement. They are directed posteriorly, and have a broad obliquely

ovate outline on the lateral view. Their extremities are rugose.

The rib.H commence at the axis, which has borne a small oik;. There is no distinct

parapophysis, hence each rib-head is undivided, but is flattened vertically. The anterior

may he known by the greater compression of both head and shaft. The rib of the third

vertebra, has a narrow, convex, articular surface, and is concave on the anterior face. That

of the fifth is much wider, and with more truncate head. That of the sixth was found
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adhering to the matrix on the body of the same vertebra. That of the seventh is wider

than that of any of the dorsals, but is compressed like those preceding. The length of

the shaft is nearly equal to that of the centra of the 6th, 7th, and 8th vertebrae, the two

being proportioned as 17 to 20.

The heads of the dorsals area slight kidney-shaped oval, with a shallow median con-

cavity. On the tenth vertebra, tin; bead is much shortened and concave medially, on the

posterior face. The concavity is posterior on several vertebrre in advance of tins point.

The form of the shaft of the ribs is proximally, broad above, and narrowed below, i. e.

concave wedge-shaped in section. The superior face turns over to the posterior, and is

lost in it, and the shaft becomes cylindric. The distal extremities of the seventh cervical

and of two of the dorsals, the only ones preserved, are deeply concave with a sharp edge.

The limbs in this genus are of remarkable form. Unfortunately, no metacarpals or

phalanges have been preserved. There are the remaining bones of one side and a portion

of those of the other. The proximal portion of the left scapular and both coracoids also

remain. The right coracoid is crushed and adhering closely to the ninth, tenth and

eleventh vertebree, its glenoid cavity apparently in its normal position opposite the middle

of the; eleventh. Thus the distance of the limbs from the head is apparently ascertained.

The external margin of the anterior part of tbis element is parallel to the vertebral axis

in place; the posterior corresponding margin much incurved and thinned out to an acute

edge. The anterior portion is more prolonged than the posterior, while the inner margin

forms a, regular curve without cmarginations. The most extensive articular margin is the

inner, with the scapula; it is suture-like, corresponding to a singularly indented margin

of the scapula,. Inside of its anterior margin a moderate foramen pierces tin; plate. The

lower articular margin is lobed, the posterior lobe being the outline of the glenoid cavity.

The greater part of the scapula is lost; it has apparently bad hut little expanse poste-

riorly, where the margin is thick and little curved. The anterior part of the plate is thin

and much produced, [ suspect into a pro-coracoid or acromial process. It resembles the

basis of Cuvier's pubis of Mosasaurus, which bone I suppose to be; the scapula of that

genus. In the present animal the anterior margin is strongly incurved and acute, and

does not reach the articular face, but bounds a rough triangular projection in front of it.

The humerus is a singular bone, and unlike that of any other animal; it approaches

nearest that of Sphargis. It is a short, wide, flattened bone, distally as broad as long,

proximally a little narrower, contracted medially, with such prominent muscular insertions

as to give it four process-like angles in its plane, and two others projecting posteriorly

from the head. The articular extremity presents an elongate oval facet for the ulna, and

a semi-discoid one for the radius. The radius is, in accordance with this, flat anteriorly

and convex posteriorly at its proximal extremity; its shaft is very short, and the distal
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portion flat ; its outline describes nearly half a circle, of which the inner portion only is

thickened for the articular face of a carpal: the outer distal angle is thus directed back-

wards, towards the humerus. The Immoral articular extremity is a single transverse

plane.

The idua is broader proximally than the radius, but not so expanded, the extremities

being of nearly equal width. The extremities of ulna and radius are well separated.

Three carpal bones appear to belong to the first row. They are flat and oval, the ulnar

the thickest, the radial the largest; the intermedial has six articular faces, and a, marginal

border, which was, I suppose, posterior, and completed the inter-osseous space in front.

A fourth bone, which belongs either to the second series or to the metatarsals, is elongate

ovate with straight parallel borders, both quite thin, the inner the shorter; extremities

thickened, rounded inwards. The position of this bone has been, therefore, longitudinal.

It is probable that the fore-limb was long, though the proximal portions are so much

shortened. The powerful muscles of the humerus would otherwise be without object.

These muscles, with the peculiar form of the humerus, probably prevented any appearance

of an arm in life, and the hand would be nearly sessile.

There are no remains of hind limbs, though there is no sufficient evidence that they

have not existed.

There are three species of the genus Clidastos known to the writer, which (lifter as

follows

:

Eleventh vertebra (or the first without trace of hypapophysis) with total width to

length as 1 to 1.33., the inverted centrum roof-shaped, elevated ;
width (total), 2 in. 3

lin. Large. C. ICUANAVUK.

Same vertebra with width to length as less than 1 : 2; inverted centrum, lower, more

broadly rounded; total width, 1 in. (i lin. Small. C. PROPYTHON.

The generic characters are almost entirely derived from the second species named.

OLIDASTES IGUANA Y
r
l.TS, Cope.

Proceed. Acad. Nat. Sci. Phil. 1868, 22:!. Geological Survey, New Jersey, Cook, App. 0.

In this species the articular face of the zygosphens is inclined at an angle of 46'
>,
while Unit of the zygapophysis

is a little more, horizontal. The posterior zygapophyses are broken off.

The convex articular face is nearly vertical, meeting the lower plane at a slightly less angle than the upper. It is

much more strongly convex fcrarisverseiy than vertically. The neural arch rises from the anterior three-fourths of the

centrum, the zygapophysis coming off from the edge of the cup, and the diapophysis from .2 of the length behind It,

The zygapophysis is more prominent than the zygosphen, and the sinus between them is floored by a, thin horizontal

plate at its fundus.

The general form of the vertebra is depressed. The Inferior face of the centrum presents a, median obtuse ridge,

and nearly flat lateral laces, which are concave antero-posteriorly. 'the cup is broader than deep, and nag a slightly

concave outline : the ba.se <>r the zygosphen originates opposite the middle of the neural canal. The latter is a, broad

vertical oval.
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l. Lin.

3 0.5

1 0.

1 1.5

8 0.5

10.5

!)

4.5

15.

S5

In

Length <>(' centrum below,

Width of oup,

Depth " "

Width between extremities diapophysis,

Depth articular face diapophyses,

Prom diapoph. to end zygapophysis,

Between zygosphen and zygapophysis,

Width centrum anterior to ball,

" of neural canal behind,

This vertebra indicates a, formidable snake-like animal, which paddled and sculled in the Cretaceous Ocean, or

perhaps wandered more or loss on land. Its length by comparison with the C. propython was probably thirty

feet.

Prom the lower bed of Cretaceous Green Sand at Swedesboro, N. J. Discovered by Professor O. C. Marsh, of

Yale College.

CLIDASTES INTERMEDINS, Lcidy.

Proceed. Acad. Nat. Sci., January, 1870.

This species is established on several cervical and dorsal vertebras, with portions of mandibular rami and other

bones, from Alabama, discovered by Dr Nott, of Mobile.

They indicate a species intermediate in size between the two others here described. The dorsal vertebras are

rather slender, more so than in C. iguanavus, and with articular faces with cup and hall remarkably oblique to the

axis of the vertebra. The dense layer of the bone is thrown into numerous rugosities and ridges, as in 0.

propython.

What is more characteristic, is the robust and even swollen form of the crowns of the teeth, and their slightly

rugose enamel for the basal three-fourths the height. There are no facets.

Rotten Limestone Upper cretaceous, of Pickens Co., Alabama,

-. '

CLIDASTES PROPYTHON, Cope.

Post. Society, Nat. Hist, Proceedings, 1800, p. 258.

This species is known from an almost complete skeleton, found by Dr. Edward R. Showalter, in the Rotten Lime-

stown, near Uniontown in Alabama.

Its general proportions may be estimated as follows. As a considerable number of vertebra has been lost, it will

be necessary to illustrate it in some points from Cuvier's estimate of the length of Mosasaurus giganteus.

M. giganteus.

2

11

5

Atlas and Axis

Corvicals with liypapophysis,

Dorsals with zygapophyses and

ribs,

At least to be added to this

series,

18

84

51

188

1 Total

2 Between the last and those

bearing chevron bones, (estimated

for C. propython),

3 Caudal s with chevron bones,

Total,

C. propython.

2

6

15

10

m

06

60

189
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Where the dorsal series of the CI. propython is interrupted, the vertebrse have increased in the strength of

their processes rather than diminished, and I consider an addition of ten to be below rather than above the mark.

Of the eaudals there arc preserved forty-four, all with the chevron bones, and none with diapophyses. I have added

nine for those without chevron bones, while the interruptions in the series readily justify the addition of seven

more. The lost series is estimated from that of the M. giganteus, adding relatively to the increase observed in the

scries preserved. The length may be estimated as follows:

Of the cervicals and dorsals (average),

Remaining vertebrae with diapophyses,

" " without "

The cranium,

Inches.

874

90

80

14L

Total, fourteen feet, :>;; inches, 171.;

The ophidian character of the vertebra:, however, leads me to suspect that the length will be hereafter found to

to be considerably greater. The relative length of the cranium above given, is not greater than in the Iguana, while

its dimensions, as compared with the cervical vertebra}, are not relatively greater than in the existing serpents. If the

Ophidian characters, therefore, were as strongly exhibited in the vertebral series as I suppose, the length would be

twenty feet, at the least.

The discoveries with reference to the vertebral column of the M. missuriensis prove Ouvier's estimate to have

been much too low; while Goldfuss' estimate for the former is probably as much behind nature as Ouvier's is

behind if.

The cups and balls are transversely oval, or slightly heart-shaped, and (lie centrum expands gently to the edge of

the ball . The latter is surrounded by a strong and wide groove except at the bottom of the neural canal. The ex

tremital parts of the centrum are delicately striate, while the distal parts of the diapophyses and zygapophyses are

very rugose throughout the whole length of the vertebral column. This portion terminates by a slight rim round all

the articular faces. The neural spines of the dorsal veretbrse or the parts preserved, do not present rugosity, but

those of the caudal vertebra: are striate to the anterior and posterior margins, and are distally deeply grooved, the

grooves meeting on the median line in front. The end of the spine is truncate, and longitudinally ovate; like the ball

oi' the vertebra, it, is surrounded by a. groove, and below this by a smooth space above the extremities of the grooves.

The knobs representing diapophyses are very rugose.

The diapophysis of the axis is horizontal, the posterior position is directed upwards in the fourth, and is nearly

vertical on the tilth, forming an Li-shape with the inferior portion. On the seventh the latter is first shorter than the

now vertically elongate superior extremity. On (he tenth it, first ceases to reach the rim of the cup, and on the

eleventh it is no more prominent than the tipper posterior angle of the vertical face, giving it, a slightly sigmoid form.

'fiie diapophysial face now regularly shortens; on the fourteenth its length is equal to ils projection from the centrum

below.

The chevron bones are likewise striate, the hamiapophysial porl i 9 very delicately, I he spinous |mii ions coarsely.

The StriSB cease abruptly near the tip, whi :'i looks like that of a, rough stick which has bona: a- ferule. The hinder

face of this portion is grooved, but not so largely as the front; the branches present an angle on their inner anterior

aspect.

Length axis,

" " without proc. odonto'ideus,

Width of diapophyses,

" " ball,

Depth " "

" centrum and attached hypapophysis,

" same with free hypapophysis,

Length of " "

" " sixth Cervical, centrum (without, ball),

Line).

ls.s

14.8

Hi

7.5

(i

lo.:;

14. :s

8.8

12.:!
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Length of sixth cervical, neural arch,

Width at narrowest point of " "

Expanse of zygosphens,

" " zygapophyses (anterior),

" diapophyses,

Width cup,

Depth centrum and both hypapophyses,

Length free hypapophysis,

" centrum (inol. ball) of twenty-third V.,

" neural arch,

" between anter. zygapoph. and diapoph.

Depth diapophysis,

" neural arch and centrum,

Width centrum (least),

" ball,

Depth "

Length of an anterior caudal (no diapoph.),

Width cup,

Depth,

Total depth centrum and spines,

Neural spine and arch,

Antero-posterior width base spine,

Length of 18th caudal from the last,

Width caip,

Depth "

Length distal caudal.

Width cup.

Depth "

Lilies.

IS. 6

8

4

18.3

19

8.5

14.8

5

16.8

16.fi

7

5.8

14

7.5

9.8

7.8

7.3

8

7

.54.8

16

7.2

5.8

7

5.8

8.4

2.;!

8.

The form of the crcmiwm is that of an elongate Mat, wedge. The lateral outlines arc slightly contracted just be-

hind the anterior opening of the nostrils. A deep emargination occurs at the orbits, while the temporal fosssB inter-

rupt the outline more deeply still. The projection of the opisthotic and squamosa] is about as extensive as that of the

post-frontal. Throughout, the surface from muzzle to occiput is quite plane, though the latter region has been evi-

dently slightly crushed, and the posterior median frontal region is slightly concave. Transversely, there is a strong

concavity, with vertical inner margin on each side, the median parietal region. The posf-frontals are slightly decurved,

the pre-frontals still less so. The nasal region would be plane transversely hid. for two shallow longitudinal grooves,

separated by alow raised line which extends from the middle of the front along tin; nasal septum.

A section of the muzzle in front of the nostrils would In', a semi circle; posterior to this point the sides of I, he

maxillaries are more vertical. The edges of the projecting orbital bones are thin, as well as the orbital rim of the

frontal. The Inner margin of the maxillaries is very thin and rolled over the outer margin and extremity of the thin

pre-frontal. The bones are all relatively more fragile than in Mosasaurus, 'the posterior process of the post-frontal.

which is received into a. groove on .the inner fa.ee of the squamosal, is sub-trigonal.

The parietal crests arc the lateral angles above mentioned. They are nearly parallel behind, and diverge gently

in front; they then diverge still more, and extend along the suture between the parietal and frontal bones, and then

disappear. There are no other ridges on the cranium, except tin! median occipital, which is low.

The premaxillary and anterior maxillary leeth arc more rounded than the posterior maxillaries. The former have

an angle separating inner and outer planes, in front only, the latter, commencing at the sixth maxillary, on both an-

terior and posterior lines. In the tooth named, till! inner face is the more convex and extensive; there arc no facets



224 THE EXTINCT BATRACHIA, KEPTILTA

mi any of the teeth. The apex curves gently inwards. From the above, the greater compression of the posterior teeth

may be inferred.

The pterygoid teeth present no cutting angles, and are gently curved backwards. Like the maxillaries, the an-

terior mandibular teeth have no posterior edged angle, but they have one on the posterior part of the outer side, di-

viding the clown into two very unequal faces, the inner being much the larger. This ridge becomes more posterior

in the hinder teeth, but the outer facet is never larger than the inner. The crown is faintly ribbed, but not so as to

be facetted, as in Holcodus and Mosasaurus. Number of teeth on each side: prcmax., 2; max., eleven functional, and

alveola; in intervals for six more; mandibulars, fifteen, with alveola for three others.

The usual vasculo-neural foramina occur along the faces of the maxillary and dentary bones. The series of the

lirst commences by two small ones, out! above the Other, ni'iir its extremity; this is followed by a, close series, there

being three opposite two adjacent alveoli. They arc soon more widely spaced, and number sixteen altogether. There

are eleven on the dentary bone, quite widely spaced behind; the anterior small.

The cranial bones are all minutely striate, the upper surfaces of the parietal and occipital most strongly. The cor-

onoid process is very rugose on the inner aspect; as are the posterior margins of the angular, up to the terminal line,

where would appear to have been a band of cartilage; similar to that at the articulation of the ribs, or like the ends of

the caudal neural spines. The sutural margin* of the angular is marked by delicate radii. The external surfaces of

the mandibular bones are minutely striate, like the bones of many fishes.

The proximal part of the internal lamina of the splenial is concave. It does not extend to the end of the ramus,

so that tin; meckellian groove is open for one-fourth the length of the latter. The outer face of the ramus is regularly

convex. The splenial disappears from view at a point opposite the fourth tooth from behind. The inferior ridge of

the mandible is straight, to near the splenial articulation, where it is directed slightly outwards. On the proximal

part of the mandible, if is gently convex Inwards to nearly opposite; tin; anterior part of the quadrate ootylus, where

it, is convex outwards; the plane of the angle; is then directed slightly inwards, and is very rugose below.

VV
rhen in position, the piano of the proximal part of the ramus is more horizontal than that of the distal. From the

splenial joint the inferior margin becomes more horizontal, until the broad angle; is nearly transverse, anil with a, slight

inward curve. What appears when examined separately to be the external face, becomes largely inferior, making an

angle of 45° with the horizontal.

The fossa; are strongly marked. The outer edge of the coronoid rolls back, and the upper edge of the articular

forms a ridges enclosing the internal fossa. The quadrate cotylus is sub-longitudinal, inclining inwards and forwards,

and with a high anterior margin.

Measurements.

Length from end muzzle to occip. condyle,

" " " " parietal fontanelle,

" " " " poster, extrem. nares,

" " " " end maxillary,

" " " " " malar process do.,

" " " " prc-frontal angle',

" " " " post-frontal "

" (median) temporal fossa (antcro-posterior),

Width at anterior extrem. maxillaries,

" " pre-frontals,

" " post-freintals,

" between poster, extrem. squamosals,

" " anter. extrem. proeitics,

" " parietal crests behind,

" " " " at parietal fontanelle,

" of suspi'iisorium,

" " septum narium at poster, extrem.,

Length snspensorium (without squamosal),

In, Lin.

14 4

11 \

(i (!

11

(i

8 11

11 0.5

1 !)

1)

4 1

5

5 1.9

Ki.:s

5.5

148

IS. 7

7.2

10
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In.

15

10

12

14

11

2

1

Length basi-oocipital,

" sphenoid (oblique),

Width of basi-oooipital condyle,

" between basi-ocoipital processes,

" <>r sphenoid medially, below,

" between prooesses of sphenoid,

" of quadratum antero-externally,
" " postero- "

" (greatest) quadratum, condyle,

" " meatus audilorius,

Length quadratum,

" ramus mandibuli,

" to splenial joint,

" to ooronoid process,

" to cotylus (anterior margin)

Width of angle at base,

Depth at ooronoid process,

" " splenial joint,

" at twelfth tooth,

Length of o. palatinum,

Width " "

Length pterygoid to transverse prooess,

" transverse process,

Width pterygoid at do.,

" " palatine suture,

Elevation mandibular tooth above dentary,

" crown only, 5

Antero-posterior diameter crown do. at base, 8.2

The lateral processes of the basi-oceipital are ovate, broadly behind, and narrowed anteriorly; they are flat-faced

and marked with concentric ruga; on the same; they are connected by a cross-ridge, which forms the boundary of a
median obtuse ridge in front of it. The sphenoid is marked by two weak parallel median ridges. Its lateral margins
project and are angulate. The anterior processes Cor the pterygoids are flat, and obliquely transverse. The articular

faces are directed but little forwards.

There arc; seventeen teeth on each pterygoid, the posterior smaller and more closely spaced. The anterior tooth
is close to the suture with the palatine. The tooth series is everywhere nearer the outer than the inner margin. The
palatine suture extends forwards and inwards. Anteriorly the inner margin is more prolonged than the outer, and is

connected with it by a concave margin. The! surface of the bone is concave medially and elevated on the inner and
outer margins.

The vomers each have an elevated middle lino, which produces two longitudinal ribs on the median line as in

many lacertilians. Their surface is not striate.

The scapular aroh is only represented by scapula and ooraooid; the other elements, if existing, have been lost.

The convex, margin of the ooraooid is vory thin, thickest posteriorly. The outer anterior margin has two angles, one

above and one below, the former running out on the plate.

The two extremities of the humerus are in nearly the same plane, the inferior condyle being directed backwards
from it. The head is thick, with superior and inferior tuberosities more prominent than the articular face. The latter

is especially huge, aouminate anteriorly, and the bordering portions of the shank coarsely striate. The greater tuber-

osity projects posteriorly; its margin is convex. It is separated by a deep groove from the lesser tuberosity, which is

equally prominent, but much narrower and more prolonged on the posterior face of the bone. It occupies the summit

AMERI. I'll M,(i. Slid. vol,. XIV.—57

Lin.

18.7

17

I).!)

17. a

io.;s

18.5

15

!)

18.8

2.4

18.5

8

2

4

4.5

8

(i

10

10

1.1

(i.4

8.5

(i

12.5

5.6
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of a ridge which disappears opposite the superior or condyloid tuberosity. The latter is small, but very prominent, and
with striate sides. The articular facets for the radius and ulna, form together a curve. The inferior condyloid pro-

cess is the most prominent and massive of all, the smooth extremity sub-triangular, acuminating to the ulnar articu-

tion. Its sides are rugose.

While the proximal extremities of the ulna and radius are not in exactly the same plane, the distal are; the ulna

is the twisted bone. It has a tuberosity in place of an olecranon, which is not very prominent; it is partly covered by
a reflected portion of the area capped by articular cartilage, Distally there are three articular facets, the middle the

largest. This with the inner seem adapted to the ulnar and intermedial earpals. The radius has but one articular

face distally. It is a very wide bone, expanded into a semi-disc, which increases the width of the paddle, and conse-

quently the natatory power. Both those bones are striate near the articular surfaces, and most so proximally. The
posterior face of the proximal end of the ulna is the concave one; of the radius, it is the convex.

The radial carpal is the largest of the first row. It presents a free edge towards the inter-osseous space, which
is exceedingly short, and margins a prominence in the otherwise oval outline. There are two distal articular facets,

and one interior. The bone I have supposed to he the intermedial is concave on the inter-osseous face, and presents

two sub-equal distal articular facets, one shorter superior, and two inferior facets. The ulnar carpal is thicker than
the intermedial, but not large, and considerably smaller than the radial. It has two distal and one superior facet.

All the oarpals are delicately striate, but not medially—only near and at right angles to the articular facets. The
outline of the inter-osseous space is a wide elongate oval, not quite symmetrical.

Tn.

Length from head humerus to second row earpals. ;{

" humerus,
I

Width proximally,

" medially,

" distally.

Thickness head and greater tuberosity.

Length ulna,

" radius,

1 head,

' shank,

' distally.

Width

ulna

2

" " shank,

" " proximally,

" inter-osseous space (transverse),

" earpals first row,

Length radiale,

" intermedium,

" ulnare,

Width

" radiale,

Thickness "

Length coracoid (antero-posterior),

Width " (inferior),

Length " anterior limb,

" " posterior "

" proximal extremity of scapula,

Diameter (long) of glenoid cavity,

The head of the os quadratum furnishes a, tripodal cartilage capped face; the anterior, narrowest, is the margin of
the large anterior ala; the posterior, the wi.lest and longest, descends behind the auricular meatus, andis curved out-

Lin.

6.8

9.5

15.5

10.5

20.

0.5

1(!

18.5

0.5

7

10.

11.5

(i

11.5

10.5

4

11.3

8.0

8.!!

7

8.5

8.

1.

0.7

20.4

11.5

0.5

11
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wards, the outer is horizontal, and corresponds to the prominent ridge in front of the meatus. The ridge connecting
the anterior lamina with the condyle, is strongly convex and ridged or crenate round the external margin. The ridge
bounding the meatus in front is concave. The condyle is much wider and more convex intero-anteriorly; the remain-
ing portion is narrowed. There is a deep superficial pit just above the meatus. The anterior semi-circular expansion
is shallow concave on the Inner side.

The form of this element indicates a nearer relation of Clidastes to Liodon validus than to Mosasaurus.
The type specimen of this species was found in the bed of a small stream, where it had fallen from its original

position in the bank.

Rotten Sandstone of the upper Cretaceous of Alabama. Dr. E. R. Showalter.

OPHIDIA.

PAL^OPHIS, Owen,

PAL.EOPHIS LITTORALIS, Cope.

Proceed. Acad. N. 8oi., Phil., 1888, 2114. Dinophis Uttoralis, Marsh, Am. Journ. Bci. Arts, I860, p. 400.

This is the first serpent whoso remains have been found in the United States, in deposits older than the postplio-
cene. We owe its preservation to D. Knieskern, of Shark River, New Jersey, best known by his botanical investiga-
tions. Itis in possession of the New Jersey State Geological Survey, and has been submitted to me by Prof. (in.. II.

Cook, the Director, for examination. The specimens consist of three vertebra;, neither of them perfect, the most so

with neural aroh, but with diapophyses broken off.

The more perfect is an anterior dorsal, with two hypapophyses, the anterior small and directed forwards, the pos-
terior larger, and directed vertically downwards. The ball has a considerable superior up-look, though the groove
which bounds it is but little oblique. Centrum much compressed behind the middle. Plane of basis of zygapophysis
opposite floor of neural arch; zygapophysis directed slightly upwards and outwards, continuous by a broad wing run-
ning posteriorly, with the diapophysis. Neural arch well elevated, broken oil' behind. The basis of the neural spine
is narrow on the anterior part of the arch, and docs not reach the anterior margin.

Lines.

Length centrum (ball to edge cup), 8.25

Depth ball, 4.25

Width " 5.

" between extremities of zygapophyses, 8.

Depth cup and neural arch, 7.5

Width neural arch behind, 2.25

A strong ridge extends from the zygapophysis posteriorly parallel with the centrum. There is no ridge continued

from the zygosphen, exoept a slight ridge below the fossa, which is above and back of the diapophysis, the surfaoe of

the vertebra is smooth.

Another vertebra is rather broader in proportion to its length, and less compressed.

Length (as above), 7.H

Width ball, 5,

In both, the bail has a sub-triangular outline. In the more perfect, the base of the neural canal is divided by a

narrow longitudinal epapophysis.

Locality. The Eocene Green Sand Bed of Squankum, Monmouth Co., N. J.

PAL^EOPHIS HALIDANUS, Cope.

Proceed. Acad. Nat. Bci., 1808, 235. Dinophis halidanui, Marsh, 1. o. 1869, 400.

A single vertebra represents this species. It indicates one of the largest of the genus, being little different from
the P. typhmtlB of Owen, in size. The bulk of the vertebra, is double that of the P. liltoralis. In addition to this



228 THE EXTINCT BATRACHIA, REPTILIA

point, it differs from the latter in the greater transverse diameter of the cup and ball; these are transversely oval; in

the P. UttoralU sub-triangular ovate; the centrum is naturally less constricted and broader in the former. The articu-

lar face of the zygapophysis is broadly ovate in the P. halidanus, narrowly so in the smaller species; while there are

indications of similar posterior hypapophysis in both, the anterior in the P. halidanus appears to have been smaller.

As compared with the species described by Owen, the cup and ball are more transverse than in any noticed in the

British Fossil Reptiles, approaching that figured by him in PL 8, fig. 22-4; the ball has not the oblique, up-looking

profile of that species, but Conns a nearly regular arc, with its posterior margin superiorly a little behind its position

interiorly. The hypapophysial ridge is considerably interrupted as in the P. typhosus, while P. littoralis agrees with

the P. toliapieus in having it continuous. The two last named species differ in the development of their hypapophyses.

In the American species both arc large, especially the posterior; in the English, the anterior. process is weak or want-

ing; the ridge connecting the zygapophyses disappears in the P. toliapieus, continues in the P. littoralu. The general

proportions of the centrum are slender as in /'. toliapieus, and not so stout as in P. poreatus, Owen.

The diapophyses in the P. halidanus are not so pedunculate as in P. typhosus, though they arc separated above by

a notch from the vertical ala which descends from the zygapophysis, which I do not find in the P. littoralu. They

approach near the margin of the cup in their transverse extent below.

The horizontal ridge between the zygapophyses is strongly marked, andin the specimen in hand comes off from the

anterior vertical ala below the zygapophyses, rather than from the plane of that process, as in P. littoralu. The neu-

ral canal is depressed behind below the margin of the ball, and has an obtuse epapophysis along flic median region of

its median line. There is no ridge parallel to the hypapophysis. The cup is partially broken, but its transverse diam-

eter appears to have been one-fourth greater than the vertical. The transverse plane of the face of the zygapophysis

is transverse. A large part of the neural arch is broken away.

IAn.es.

Length from edge cup to convexity of ball, 12.75

Width between anterior zygapophyses, 13.5

" cup. 8.4

Depth " fi.2

Least width centrum at middle. 5. SI

Width neural canal, 4.

Locality. This serpent was found by my friend, O. B. Kinnc, in the excavations of the Squankmn Mail Com-

pany, at Squankum, Monmouth Co., N. J., a, few miles south of Shark River. The horizon is Eocene.

This animal was probably a, sea, serpent distantly allied to the Boas, and far exceeding in dimensions the Bydro-

phidse at present inhabiting the Indian Ocean. Its size was similar to that of the very largest of terrestrial serpents

of the modern era, and was probably proportioned to a, length of twenty feet.

Certain ovoid bodies have been found with the above by (). 15. Kinne, at Squankum, which look like fossilized

dicotyledonous seeds allied to LeguminOSiteS of Bowerbank.

PALJ30PHIS GRANDIS, Marsh.

IHnophis grandis, Marsh, Sill. Am. Jour. Sci. Arts, 185!), ;i!)8.

The largest species of the genus (if such it be), yet discovered, and represented by a

single dorsal vertebra, with the neural arch well preserved. It is thus described by

Marsh.

The general form of the centrum is elongate, and considerably compressed behind the middle. The articular cup

and ball are sub-triangular ovate, and their faces are much more nearly vertical than is usual in ophidian vertebral,

the cup looking but very slightly downwards. The neural arch is elevated and massive. The neural canal is broader

than high, and its floor depressed posteriorly, with indications of a, slight medial epapophysis. The sides of the canal

arc marked by a, sharp longitudinal ridge, which, in connection with the arched roof above;, gives a, trifoliate outline
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to a transverse section of the opening, as in some species of Python. The floor of the neural canal is somewhat be-

low the plane of the anterior zygapophyses. The zygosphen is much elevated, and its summit concave. It is nar-

rower than the articular cup, a feature which appears to be peouliar to fossil serpents. Its anterior surface is

deeply excavated, and the lateral margins extend from the base downwards and outwards to the superior edge of the

cup, thus continuing the sides of the neural canal forward. The zygantrutn is comparitively shallow, and has its great-

est depth on the medial line. Its base extends downwards and backwards until directly over the superior margin of

tli<; ball, protecting also from above the neural canal posteriorly. The neural spine is much oompressed, triangular in

outline at its base,and does not extend to the anterior margin of the zygosphen. The base of the neural arch is

Strengthened by a thick rounded ridge, which unites the zygapophyses on each side;. It begins below the plane of the

anterior zygapophysis, and ascending slightly, joins the posterior zygapophysis above the articular face. Remnants

of two hypapophyses connected by a prominent ridge exist, and show that the anterior process was much the smaller

and its base somewhat separated from the margin of tin; cup.

The principal dimensions of this vertebra, which is apparently an anterior dorsal, are as follows:—

Lines,

Length of centrum from edge of cup to convexity of ball, 14.25

Transverse diameter of cup, •'• 1 "

Vertical diameter of cup, '''

Distance from top of zygosphen to lower margin of cup, 13.25

Vortical diameter of ball, 7.25

Width of neural canal in front, 8.75

Height of neural canal in front, 2-"

From the Eocene mail of Shark River, Monmouth Co. N. .T.

Prof. Marsh regards this and the two species of serpents already described, as representing a genus distinct from

Palseophis which he characterizes as follows, "Among the most apparent differences between this genus and Paleeophis,

to which it is closely related, are the following:—The base of the neural spine in Dinophis is not co-extensive with the

supporting arch, but rises a short distance baok of the anterior margin of the zygosphen, as in the existing Python.

The ridge connecting the anterior and posterior zygapophyses is much more developed, and its continuous crest more

rounded. The sloping sides of the arch above the neural canal are more deeply concave, and an obtuse ridge separ-

ates the concavity from the anterior zygapophysial notch. The neural canal has a Sharp longitudinal ridge on each

side, which gives its transverse section a, trifoliate outline, as in Python. The zygosphen is more excavated ante-

riorly, and its summit is concave. The zygapophyses are more extended outwardly, and the hypapophysial ridge is

more prominent."

The most important character here cited appears to be the non-coincidence of the base of the neural Spine with

the neural arch. This charaoter is true of P. Uttoralis to such a, slight degree as to render its importance problemati-

cal. The other characters adduced, are of a Comparative nature, so that until the limits of the proposed genus, if

valid, can be more fully defined, I retain the species in I'a.la'ophis.

AMF.H.I. IMIILO. SOO.—VOL. XTV. •58
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APPENDIX TO THE REPTILIA.

CROCODILIA,

Botlosaurus, Agass.

Bottosaurus tuberculatum, Cope, Sp. nov.

From an examination of additional material, I am disposed to believe that the Bottosaurus, described under the

head of B. harlani, at page (!•">, as a smaller individual, really represents a different species which I name above. The

material is from the same locality as the above specimen, and consists of twenty-seven vertebras from the dorsal, lum-

bar, sacral and caudal series, with large portions of the pelvis and both hind limbs, including two perfect femora;

also, about fifty dermal bones.

Cranium and teeth. These are described as above. The acute, conic dental crown, which, I at one time referred

to the position of canine of B. harlani, I believe to indicate the specilic distinctness of the present animal. The

specimen of the latter appears to be mature, as one half the neural arches of the vertebra.; are coiissilied; the size is,

therefore, not more than half that of B. harlani.

Vertebra'. A prominent character to be noticed is that none of the dorsal and lumbar series has compressed

centrum, as is the case with most of the Holopes; nor have any of the posterior dorsals the compression seen in H.

ohscurus. Second, the centra, never present the parallelogranrmic horizontal section seen in the 1 lolopos; on the contrary,

they are much contracted just in front of the articular ball, and flare out regularly laterally, to the rim of the sooket.

The lip of the cup is thin, and the cup inclines to narrow downward, especially anteriorly. This is owing to the fact that

the inferior median line becomes pinched or narrowed on approaching the position of the hypapophysis. One verte-

bra with the latter is preserved; the process is broken off, but had a small basis.

Width enp first lumbar,

Depth " "

Length centrum,

Linen. Lines.

21.2 Width neural canal, 7.4

17 Anteroposterior length between ends of

2S.fi zygapophyses, ?A

Expanse of anterior pair of do., 45

Width cup (ifl,li dorsal, 20.

Depth " " 16.0

Length centrum do., 27

Width neural canal 6.8

Antero-posterior spread of zygapophyses, 88.4

Expanse of anterior do., S58.2

The Femora are large in proportion to the size of the verfebne. The head exhibits the round form characteristic of

Ilolops, and not the obliquity of Eyposaurus. What characterizes if is flic, great prominence of the ridge, rudimental

in the hitter, which represents the third trochanter of Dinosaurla. This prominence is increased by flic, presence both

anteriorly and posteriorly of a strongly marked pit. Another marked characteristic, not seen in other genera, is flic

truncation of the posterior margin of the shaft close to the head, down to nearly opposite the third trochanter; flu;

surface thus produced is deeply grooved. Inside of the head roughly grooved; outside flatter, more finely grooved;

a grooved swell, in the position of flic great trochanter of other forms. The shaft, compared with the Holopes and

llyposaurus, figured in the present work (PI. IV.,) is shorter and more curved. The condyles are wide, with narrow

posterior prolongations extending on each side of a wide and deep popliteal groove.

Length of right lemur,

Width head,

Length to 3d trochanter,

The tibia is stout and slightly curved; the condyloid extremity presents two articular surfaces at right angles to

one another, of which the longer is contracted in respect to the length of the bone, and is supported by a, thin mar-

gin. The proximal extremity is broken from that of one side, but remains with a, part of the shaft of the other.

In. Lin. In. IAn.

10 8 Expanse condyles. 2 HA)

2 0.8 Circumference shaft at

:s 11-7 middle, 4 4.



AND AVES OF NORTH AMERICA. 231

In. Lin.

Length (not restored,) 7 11 Diameter median,

Diameter proximal, 1 10 " distal,

Lin.

14

3(1

Portions of shafts, etc. of most of the other long bones are preserved.

Both ilia remain, one quite perfect. The latter is more prolonged posteriorly than in Cuvier's figure of that

bone in Crocodilus biporoatus. The anterior half is much like that in a large smooth toothed 1 [olops from Tinton Falls

N. J., lull, presents a pit just behind the anterior tuberosity not found in it. There is a separate oval articular lace

below this tuberosity at the usual pubic articulation. The anterior angle of the crest of the ilium is not prominent

:

more so in the Holops above noted. Crest longitudinally rugose.

In. Lin.

Length ilium, (i 7

Depth behind ischiadic suture, 2 3

Depth at do :l 5.7

Depth anterior tuberosity.

Length posterior hook ilium,

Lin.

22.4

32.2

The dermal bones are very characteristic and distinguish the genus. They differ in two points from those of Tho-

racosaurus and Holops
; first, in having no pits ; second, in having a, prominent median keel. They are rather small

subquadrate, and with a, very thick, always obtuse, and sometimes elevated median carina. The latter lias rather the

form of a, knob. Many of the bones consist chiefly of tins knob with a small basis. The superior surface is dotted

with a. few punctffi and grooves. Length of one of Hie largest 21 1 lines
; depth 5 lines

; width 11.5. Those probably

of the cervical or anterior dorsal region have been described by me under Holops obscurus, p. 78. I believe they should

be referred here, as those from the dorsal region of the present specimen approach them very closely. Those referred

to the Bottosaurus, p. (id, should bo assigned elsewhere.

From the upper bed of upper Cretaceous green-sand New Jersey. Discovered by .ludson (!. (faskill, to whom I

am indebted for portions two individuals.

Holops, Cope.

Holops basitrunoatus Owen, Crocodilus basitruncatus, Owen, Journ. Geol. Soc. Loud. V., 184A, ,180 ; Palaeontology, 1800,

277 ; Pictct Traito do Paleeontologie, I., 1853, 482. Bottosaurus harlani pars Leidy Cretao. Rept. N. Am. Copo
liuj. op. p, 66.

Specimens referred to Bottosaurus by me, after Leidy, with doubt, appears to me now to represent a true Holops.

The vertebra) and bones described under that head in this work, p.p. OG-7, I accordingly refer to the latter genus

as well as fragments of cranium with cervical vertebra from the same localities, referred with doubt to Holops obscu-

rus, and described, p. 77, with cuts 19, 20, of the muzzle. The enamel of the tooth in this species is not fluted.

Holops glyptodon Cope Bujus operis, p. 71.

Two additional specimens of this species, one from liarnesboro and one from Mullica Hill, N. .J., indicated that this

species is a (Javia! of the genus Holops. The character of the fluted teeth is well marked. The median dorsal ver-

tebra 1

, are compressed as in II. obscurus, while some of the ccrvicals display a, prominent transverse crest in fronl

as in II. basitruncatus, and much more prominent and extended transversely than in II. obscurus
; size similar to H.

obscurus. It maybe observed that seven examples of the latter confirm its characters.

Thecachampsa, Copo.

The form of the cervical vertebras in this genus was left uncertain in Synopsis of genera, of Mx f inct Crocodilia. p,

02. I am now able to slate that Ihe.y possess the elongate simple hypapophyses of Crocodilus, and are quite different

from those of Thoraeosa urns. This supposed tertiary Crocodile with bifid hypapophyses, mentioned 1. c, is from a

Cretaceous bed in the neighborhood of an Eocene outcrop.
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A1VOJMODONTIA.

Dicynodon Owen.

Dicynodon rosmarus Cope sp. nov.

A species of this germs occurs in the Triassic beds of Pennsylvania, thus completing

the similarity between them and the Trias of S. Africa and India in the combination with

Labyrinthodonts (Eupelor), Thecodonts (Belodon), and Dinosauria (Clepsysaurus). The

species is represented by two shed canine teeth, one specimen represented by the root of the

fang only. They indicate one; of the larger species, the root being about nine lines in diame-

ter at the basis, the crown rather strongly curved. Section a wide oval, more circular near

the apex. Other remains, more characteristic, will shortly be described.

From the " red bed" of Wheatley's section at the tunnel at Phcenixville, Chester Co.,

Pa., Museum of Chas. M. Wheatley, A.M., to whom T am indebted for the loan of the

specimens.

TESTUDI1ATA.

Adocus, Cope.

Proceed. Acad. Natl. Sciences, Phila., 1868,285.

Character. Anterior and posterior lobes of tlio plastron abbreviated, narrowed, and not, emarginate. Eight paired

tenia] bones ; twelve eternal scuta, the numerals extending anteriorly, tbe pectorals and gulars both small. A series

of plates, " intermarginals " within the marginals, on tbe sternal bridge. Rib beads, i. e., tbe oapitula, wauling in

the species whose eostals have been examined.

This genus was originally described with JSmys beatus Leidy from tbe Cretaceous Green Sand of New Jersey, as the

type, and its primary character was regarded as the absence of the costal oapitula. In the synopsis of extinct rep-

tilia of New Jersey, published in Pljrf. (look's Geological Survey of that State, five species were enumerated, as

follows: A. petrosus Cope, A.Jirmus Leidy, A. beatus Leidy. A. pramis Leidy, and A. agilin Cope. Tbe two species

first enumerated having subsequently been found to possess well developed costal capitula
;
I referred them to Emys,

in the present work, p. 120. My specimens of A. agilis being at the time very imperfect, it was not described.

At present, I propose; to point out its characters, as well as those of the other species of the genus. Two species

are added, the whole number being then live. One of these is from the Cretaceous deposits of Wyoming, the others

from New Jersey.

The plastron in this genus presents marked peculiarity. The great, reduction of the anterior and posterior lobes

gives it a form approximating that of StauxotypUB. The anal scuta are of large si/.e, and the femoral abdominal

scuta,! suture (in A. agilis) extends across just in advance of the inguinal notch. The abdominal is the widest pair

of scuta, in consequence of the relatively great Longitudinal extent of the bridge; their anterior outline falls a, little be-

hind (lie a,xilla,ry notch. The humeral scuta have a, remarkable anterior extent, so much so as to lead to the suspicion

thai fchej were confluent with the pectorals, or perhaps wanting. In the ca.se of A. pectoral™, having only the hyos-

Icinal bones, I was Induced to think that they were really the pectorals, and that the abdominals were the true

numerals, as is seen in the genns Plcurostcnium; the posterior position of the humerals in the latter being owing to

the existence of an additional pair of sternal bones. An examination of 1,1a; structure iii A. agttii, and A. wyomingen-

ri« dispels this view, and shows that the true pectorals are much shortened, and have an anterior position, and that

the gulars are also small and narrowed, the genus approaching Chelydra in these respects.

The lateral scales of abdominal marginals is seen in the existing genera Macroohelys and Dermatemys. The

affinity of Adocus is to the latter, but the entire acuminate free lobes of the plastron distinguish it well. The lateral

marginal scuta, in A. agilis, A. icyomingensis and A. peetoralis are very distinct in our specimens, while 1 have seen it

in only oik; of the two or three in which the bridge is preserved in A. beatus. In A. pravus, I have not seen it, but
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the contracted entire xiphisternal elements pointed out by Leidy, are quite like those of A. beatus, to which it is

indeed very nearly allied.

The narrowed form of the posterior lobe is best seen in the specimen of A. vyomrngensis described by Leidy, and

in a specimen of A. beatus, noticed by me in Synopsis Batr. Rept. N. A., j>. 139. I there state that it is emarginate,

an error consequent on a certain assyinetry of the specimen, and its fractured condition, in A. agilis it is apparently

rather better developed.

The form of the anterior lobe is easily seen to be narrow by reference to my figure of A. pectoralis (Syn. Hat.

Kept., N. A., Tab. VII, fig. 1,) or Leidy's ftgure of A. pravns, Cretac. Rept. N. Am. XIX, fig. 1. in the nearly

perfect specimen of A. vyomingenaia, this portion is broken away, but Leidy describes this portion of a, specimen

which has the character of the above species.

The species differ much in the relative stoutness of their shell, especially of the plastron. A. pectoralis is the

stoutest as well as the smallest; A. pravus and A. agilis arc; the thinnest, the latter the largest of the genus. No
porl ions can be certainly ascribed to the crania of this genus.

In specimens of A. agilis, A. pravus and A. beatus, the longitudinal median suture of the plastron presents

much irregularity from the union of the alternating bones across the point of meeting of four, by an oblique portion

of the suture.

Thickness of liyosternals less than four lines in the transverse extent of same; intermarginals short; mesosterna

prolonged posteriorly, smooth below; small. A. pectoralis.

Thickness of hyostemals one-eighth transverse extent of same; above with sightly impressed dots or delicate

grooves, closely placed; larger, vertebral bones wider. A. beatus.

Sternum thick; vertebral bones narrower; carapace more coarsely longitudinally impressed grooved; mesosternum

deeply received; lateral intermarginals elongate. A. vyomingenaia.

Plastron quite thin; nicsosiernal deeply received in the liyosternals. A. pravus.

Plastron quite thin; mesosternal occupying an open concavity of the liyosternals; surface everywhere delicately

impressed punctate and grooved; Intermarginal scuta very long and narrow. A. agilis.

Adocus pectoralis, Cope.

Pleurosternum peetorale, Dope, Proo. Ac. Nat. Sci. Phila., 1808, 2!5(S; Trans. Amer Philos. Soe. XTV, 1800, 100, Tab.

VII. fig. 1.

Indicated by a, pair of perfect hyosternal bones from the upper Cretaceous marl bed, near Medford, Burlington

Co., N. J.

Adocus beatus, Leidy.

Emya beatus, Leidy. Cretaceous Reptiles. N. Amer. p, 107, Tab. XVIII, fig. 1-3. Adocus beatus, Cope, Proc, A.

N. S., Phila,, 1808, 285. Geological Survey, N. Jersey, App. 0, p. 174.

Not uncommon. If is considerably less stout than the preceding. The edges of the posterior lobe of the plastron

are thinned out by a, submarginal groove. As in other Emydoids there is a, marked concavity for each pubic b(

The suture between the hyo- and hyposternal bones is less interlocking than in A. agilis, and less line than in A. pec-

toralis. I have suggested that it may have possessed a slight mobility in life. Its free is longitudinally grooved in

the hyposternal, and a corresponding convexity of 11 ic face of the hyosternal fits it. In a specimen from Medford,

N. .1., the posterior lobe is 5 in. lin, long, and 5 in. 8 lin. wide at the marginal notches. Hyosternal of nearly equal

thickness, medially 7 lines.

Adocus vyomingensis, Leidy.

Emyt vyomingenaia, Leidy, 1'roc. Ac. Nat. Sci. Phila., 1800, p. 00. Baptemys vyomiitgensis, Leidy, loc. cit. 1870,

January.

Best known from an almost complete specimen consolidated by the contained mass of mineral, 'there are three

interinarginal bones, of which the middle one is more elongate than the others. There is a weak carina, on some of the

AMERI. PHILO. SOC.—Vol,. XIV.—50.
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posterior vertebral bones. The posterior marginal bones are not revolute. The costal bones are delicately grooved in

the length of the carapace. The anterior extremity of the anterior sternal lobe is narrowed, prominent and truncate.

Length of the whole animal about two feet.

Found near Ft. Bridger, Wyoming Territory, by Dr. Van Carter.

The genus Baptemys to which this species is referred by Leidy, appears to be the same as Adocus.

Adocus pravus, Leidy.

Emyt prawn, Leidy, Proo. Ac. Natl. Sei. Pbila., 1658, 808. Cretaoeous Rept. U. S., 108. Adorns pram,,*, Cope,

Synopsis Hair. Rept. N. Am., 129.

This species is as yet known only from the original specimens, in the collection of the Geological Survey of New

Jersey. The plastron is thinner than in the three preceding, and the hyosternals embrace the mesosternum extensively.

This distinguishes the species from A. agilis, where the mesosternal emargination is much wider than deep. Width ol

anterior lobe of sternum at epi-hyosternal suture, four inches.

Upper bed of Cretaceous Green sand, New Jersey.

Adocus agilis, Cope.

Geological Survey of New Jersey, App. C, p. 7*14.

Represented chiefly by an almost complete plastron from the excavations of the West Jersey Marl Company, in

the upper bed of the upper Cretaceous Green Sand of New Jersey.

This specimen belonged to an individual of larger size than any heretofore referred to the genus, and one charac-

teristically ornamented by a peculiar sculptm-o.

The extremities of both lobes are broken oil'; the margin of the posterior is thinned out, and carries an aeuteucss

of edge to the inguinal notch, where the margin is quite thick. The outline ol' the caudal scuta, is very convex ante-

riorly; that of the femorals is gently convex towards the front. The suture between the hypo- and xiphistemals is

nearly transverse below; on the upper face it sends a. process int.. the hypostemals forwards, which is acuminate; the

hyposternals send a, marginal process backwards beyond the line of the median suture, which is squarely truncate; its

outer edge is the margin of the bone. The impressions of contact of the pubes are well marked; they are strongly in-

curved, and are not very different from those seen in Cistudo. The bridge of the plastron is preserved, and furnishes

attachment for three marginal bones; perhaps fractions of others also. The suture between the abdominal andhu-

meral Bouta is convex backwards, and unites with an Inner angle of the anterior ol' the inter-marginal series of the

bridge. There are three in flit! latter series, all longer than broad, but the middle one relatively much narrower than

the ..i hers, as it is six times longer than wide, with parallel sides. That anterior to it is more hexagonal and wider, pre-

senting an angle inwards for union with the suture between the abdominal and humeral scuta.

About half the mesosternal bone is preserved. It is a, transverse diamond with truncate extremities. Its poste-

rior angle is, therefore, very open, but is not rounded. No suture bounding either humeral or gular scuta is visible

on it; the anterior angle is broken away. The anterior portion of the ephisterna! bone preserved has a, regular con

vex outline, and the sculpture of the inferior surface is a slight Imitation of that seen in some species ol' Trionyx. It

is closely shallow-punctate, or like small rain-drop impressions. These are irregularly distributed on the anterior

part of the plastron, ami on the posterior lobe in obliquely decussating series.

Afeamrementx.

M. M.

Width of plastron at bridge,

Length between mesosternum and xiphisternum,

Width posterior lobe at Inguinal notch,

" mesosternum,

Length "

" hyosternum medially,

Thickness " "

0.2879

0.31

0.1885

0.(101

0.0005

0.0!)

0.012

M. M.

Thickness hyosternum at marginal suture, 0.007

Length abdominal suture, 0.1068

femoral " 0.087

" median intermarginal suture. 0.0825

Width " " " 0.015

Estimated length plastron, 0.45

" carapace, 0.56
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This species, the largest of the genus, is found in the upper green sand bed of the upper Cretaceous of New Jer-

sey. The specimen from which the above description was taken, was found by my Wend I. C. Voorhees.

Puppigerus, Cope.

Genus novum Cheloniidarum.

Xiphisternal bones united throughout their length with eaoh other by suture; otherwise as in Ohelone.

This genus embraces the Eocene marine turtles of the London clay, and a Miocene species of North America. The

difference in the structure of the xiphisternal is very material, especially in view Of its significant relationships to the

same portion in various other genera of marine turtles.

The Ohelone gramkevus, Leidy, from the Miocene of Shiloh, N. Jersey, belongs to it. Portions of the sternum

display a higher degree of ossification than in Ohelone, thehyo- and hyposternal having a very extensive union, greatly

restricting the median and lateral fontanels. This character In the Eocene forms is coincident with the extensive

union of xiphisfcrnals, and I do not doubt but that that character belongs to the 0. grandavus also. The species of

the genus will be:

Miocene N. Jersey. Puppigerus subcristatus, Ow. & Hell, Eocene England.
Puppigerus grandsevus, Leidy,

longioeps,

breviceps,

convexus,

latiscutatus,

Ow. & Bell, Eocene England. subca.rina.tus,

crassicostatus,

? parviscutum, Cope, N. Jersey.

Osteopygis, Cope.

In the out Of a restoration of this genus on page 188, ten costal bones are represented; this is an error, as the true

number is nine, the last marginal bone not having any costal hone corresponding to it, as in most other genera, but

being united, like the pygal or median, with the large last vertebral bone-. Therefore, the suture appearing to bound

such a costal posteriorly must be erased from the cut, though it may have existed in a fetal condition of the genus.

The posterior small vertebral must also be erased. The line dividing the large median bone transversely, represents

what may be a coiissilied suture on the specimen, but may not be such.

In this genus the penultimate marginal on each Side is known, and exhibits a, costal articulation. This marginal

is the one omitted from such connection in the Oheloniid®, Emydidas, etc. The additional costal in this genus (eight being

the number in the order generally) is the anterior, which is articulated to the second instead of the third marginal.

The figure (89) of the restoration of the carapace of Propleura correctly represents ten costal bones, as I deter-

mine by a reexamination of the typical specimen described in the text. This genus and the last I propose to regard

as representing a peculiar- family of the Amyd.e or Oryptodira, to be called the PbOPLEUBID^. I suspect that Oata-

pleura will also enter it, but whether it has ten ribs or nine I cannot tell. It probably possesses the extra posterior of

Propleura, but whether the tenth or anterior is uncertain, as it lacks the pit of the marginal bone. As regards Lyto-

loina, T can at present give no opinion.

In addition to the characters derived from the carapace, those already adduced (p. 181) as distinguishing this

family from the ( !heloniid», may be added. These arc: the humerus with two proximal crests at right angles to each

other, diverging from the extremities of the condyles; shaft flattened, slightly curved. Femur with similar trochan-

teric crests largely developed; shank very slender, gently curved, extremity dilated". Form exactly as in Chelydra.

The peculiar relationships of this group were first pointed out by the writer, in Proceed. Acad. Nat. So., 1868,

S85; and Proceed. Amer. Phil. Roc, 1800, 10.

PTTHOKOMORPHA.
Mosasaurus, Conyb.

Mosasaurun dekayi, Bronn.

A line specimen of this species was recently exhumed near Mullica Hill, N. Jersey, and submitted to me for ex-

amination by the owners. The muzzle is like that figured in profile by Leidy, in Cretaceous Kept. N. America, PI.

XIX, lig. 6; and the quadrate, pterygoids, atlas and suspensorium as described by me in the present work, and in

Proc'. Boston BOO. N. History, 1869. The teeth are very large, with marked cutting edges and facets. Vertebra- not

observed.

Prof. Marsh informs me thai, the most anterior caudals of M. princeps are sub-pentagonal.

r
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Class III.-A.VE S .

T O T I I* ALMA T I .

SULA, Briaaon.

SULA L0X08TYLA, Cope.

Spec, nov. (ig. 5:>.

This species is established on a single coracoid bone which I found at the Coot of the Miocene cliffs in Calvert (Jo.,

Maryland. The furcular articular surface is broken off, as well us the exterior half of the posterior or sternal articu-

lar extremity. The extremity of the scapular surface is also Injured. Sufficient of the bone; remains to furnish many

characteristic peculiarities, and indicate its affinity to the totipalmate family of the Gannetts or Sulide.

The bone is stout, and Indicates a bird of strong Sight. The shaft proper is rather short, and sub-oylindrio, with

a trihedral tendency. This form, with the expanded distal extremity, indicates its wide distinction from the cora-

coid of the GaUinacete. Its sub-cylindric shaft marks considerable difference from the Lamellirostres and many other

aquatic types. Its lack of inner subclavicular ala, and foramen, distinguishes the type from Raptores, the majority of

Fig. 5:). Longipennes and many Grail®. The presence of a, marginal groove or rabbett, distinguishes

it not only from most Psittaci and Insessors, but from many Natatores also. After a study of

the large collection of bird skeletons in the Museum of the Academy Natural Sciences, aided by

the Oissaux Fossiles of A. Milne Edwards, I find It resembles closely the genus Bula.

The glenoid articular face descends to opposite the proximal third of the length; it is trans-

versely concave, and its inferior boundary is raised to separate, it from the longitudinal concavity

which extends to the head of the bone. A longitudinal angle separates this from the interior

part of the inferior face. The anterior extremity is curved upwards and is thinned by a, strong

rabbett, which follows the convex margin. This margin is slightly obtuse. The outline is

abrubtly contracted below the glenoid surface. The inner outline is obtuse, and Without trace

of the intermuscular ridge, on subclavicular ala. The margin expands inwards to the distal

articular extremity, remaining almost equally obtuse. The distal extremity is far lews expanded

towards the median lint! of the sternum than in Sula bassana. if is also everted, the outer

(inferior) projecting border, being turned out (down) from the line of the shaft. In Sula, has

sana, this marginal rim appears, from Edwards' plate, to be in the plane of the shaft. The articular sur-

face is divided by this rim int.. a, narrow marginal external (inferior) and a very much wider, strongly concave Inner

portion. The latter is wider at the median end, when; its inner (superior) margin is very convex; it then contracts

abruptly, leaving the remaining portion only one-half as wide. The very slight prominence of the dividing angulate

projecting margin, distinguishes this genus from Sula, bassana,.

There are three pneumatic foramina of no great size, in a, short series commencing just within the head of the

bone. 1 am only able to compare this bone with the figure of the same elementof the Sula bassana given by Edwards,

as our museum does not possess a skeleton referable to this genus.

As compared with the above, the glenoid articular face descends more posteriorly (lower), and the superior

(proximal) margin is more transverse. The shaft, viewed from before (below), contracts gradually towards the distal

expansion. The same contraction is visible when viewed from the inner side. On the same view we observe; that (he

clavicular articulation is rather mpre posterior (lower down), and the distal articular marginal edge is far less promi-

nent and acute. The inferior (outer) narrow articular margin is much narrower than in S. btixmna.

Inches.

2.02

.78

.57

.25

.2:!

Length to Inner distal angle,

" " posterior basis of scapular articulation,

\\ idth of l»ead last point,

" " glenoid cavity,

"
.

" shaft,

" " disial extremity to middle line of shaft produced,

Thickness disial extremity,

Mi

.88
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This gaimett was somewhat smaller than the 8. bassana of our northern coasts, and approached more nearly

those of the tropical seas.

Miocene Cliffs of Calvert Co., Maryland. Mns. Nostr.

GRACULTJS.

GRACULUS IDAHENSIS, Marsh

Sillim. Am. Journ. Sol. Arts, 1870, 21 (i.

Fresh Water Pliocene, Castle Creek, Idaho.

picopo D E

B

.

CATARRHACTES, Briss.

CATARRHACTES ANT1QUUS, Marsh.

Sill. Amer. Journ. Soi. Arts, 1870, 818.

"The left humerus almost identical with the one below mentioned, both hi form and size, from Tarboro', Edge-

combe Co., N. C, presented by Dr. .Booth. Leidy, Pr. A. N. BcL, Phila., 1868, 387, ?? Miocene.

"A right humerus, resembling in its construction that of a Curlew, from a railroad cutting on the banks of the

Penobscot River, Bangor, Maine, 47 feet below the surface." Leidy, 1. c. According to Marsh, this belongs to the

genus Catarrhaotes. Postpliocene.

I. A M K I. L I n O S T It E s

.

LAORNIS. Marsh,

LAORNIS EDWARRSIANUS, Marsh.

Sill. Amer. Journ. Kci. Arts, 1870, 306.

Middle Green Sand bed, Upper Cretaceous New Jersey.

L©X« 1 1* E If 2fE S

.

PTJFFINTTS, Leach.

rUFFINUS CONRADI, Marsh.

.Sill. Am. 3mm. Boi. Arts, 1870, 212.

Miocene Maryland.

" The lower extremity of a left humerus and a right radius, from a miocene formation of Maryland, presented by

T. A. Conrad. The specimens resemble in construction the corresponding parts in a snipe, but are as large as in the

Curfew." Leidy, 1. c.

«.! It A L E A E •

GRITS, Linn.

G1US SAYDEMI, Marsh.
Loo. cit. 1870, 214.

"Tlie lower end of a left tibia, from the Pliocene Niobrara River, of Nebraska, discovered by Dr. llayden, in

association with a multitude of mammalian remains. It resembles the corresponding part in a Crane. It is the only

AMEUI. PHILOSO. SOO VOL. XIV.—GO
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Ornithic fossil among all the vertebrated remains from Nebraska, amounting to several tons in weight, which Dr. L.

had detected." (Leidy, Proceedings Academy Nat. Sciences, Phila., p, 287).

PAL^EOTRINGA, Marsh.

PALJ50TRINGA LITTORALIS, Marsh.

L. c, 208.

Cretaceous New Jersey, upper Green Sand.

PAL^EQTRINGA VETTJS, Marsh.

L. c, 209.

Cretaceous New Jersey, ! Lower bed.

"The lower end of a left tibia, from Burlington Co., N. J., described by Dr. J Farlan, as the remains of a Snipe,

Scolopax (Med. and Pliys. Kiss., p. 280.") Leidy, 1. e.

T E LMATORSTIS, Marsh.

TELMATORNIS PRISCUS, Marsh.

Loc. cit., p. 210.

Cretaceous New Jersey ; upper Green Sand.

TELMATORNIS AFFrNIS, Marsh.
L. c, 211.

Cretaceous New Jersey; upper Green Sand.

« A IJilW ,t E

.

MELEAGRIS, Linn.

This genus is known from the remains of a single species from the tertiary strata, of

New Jersey. The portions which furnish its characters arc two tibiae, a femur and a cor-

acoid bone, elements which can be fully relied on for the purpose.

Coracoid bone with subtrigonal shaft, and distally but little dilated, the outer half of

its inner face distally occupied by a very large pneumatic foramen, which continues for

some distance as a tube independent of the general cavity of the bone. Tibia, with the

pneumatic foramen of the head rudimental. Crest large and prominent, the anterior ris-

ing into a prominent spine, the external with thickened decurved margin. Supraligamen-

tous bridge moderately wide, transverse; condyles well separated, the external face of the

inner incurved.

The general characters of this genus are intermediate between Crax and Gallus, the

Cumssows and the common fowls. The great pneumatic foramen of the coracoid is want-

ing in the typical Gallinac, but characterize the Melcagridac and Southern Hemisphere

group of the Cracidae and Megapodiidae. It is larger in the Meleagris, while in Talle-



AND AVES OP NORTH AMERICA. 239

galla it is smaller; in this species it is immense, though not quite equal in proportions to

that observed in ("rax alector. The hitter species presents, however, a, marked pneumatic

foramen on the proximal end of the tibia, just behind the external crest, which is repre-

sented by a very minute one in the 1 present genus. This does not weigh with such im-

portance as to remove the present genus from the same group, for it is equally minute or

wanting in Tallegalla lathami, as well as in (iallus and the true (Jalliuae. The distal ex-

tremity of the tibia is more like; the Mogapodiidae than the (iallus, as well as the proxi-

mal, in the lesser proportions of the tuberosity to which the fibula is attached.

The osteology of the Peuelopine genera is not accessible to me at present, so that I

cannot compare the present one with Oreophasis, Penelope, etc., with which it no doubt

has affinity.

MELEAGRI8 STTPERBUS, Cope.

Established on a aearlypejfeot right tibia, mid Imperfect left one, a led, femur with the condyles broken off, and a,

right coracoid bone, with tlio distal articular extremity imperfect.

• The length of the tibii will best represent that of the entire bird. It is one-fourth greater than that of a

large adult male turkey, and it exceeds that of the same bone of the largest Crax alector in the Museum of the

Academy Natural Sciences, by the same amount. It is double the length of the tibia of most of the species of Crax.

Its proximal erests are strongly developed. On the articular surfaoe of the head the two anterior concavities are well

marked, and the posterior table overhangs the shaft as in Melagris gallopavo, and more than in Crax alector; it is

strongly separated from the external tuberosity by a ooncave notch; from Its posterior prominence a keel descends

along the shaft separating an external larger from an internal less concave faoe. The latter is hounded on the inner

side by a, less prominent ridge. These ridges exist in the turkey, but not in the Crax. The (ilmla.r ridge is not prom-

inent below, and is of normal length. The shaft is flattened, least so distally. The internal muscular ridge is well

marked, hid, docs not run into a, keel on the distal half of the tibia as in Crax alector, but is as in the turkey and Tale-

galla. The distal tendinous groove is much as in the turkey, and with the transverse bridge, quite as in the turkey,

Curassow and Tallegalla. The upper edge of the bridge is thin and easily broken, but it is not so wide as in the single

turkey with which I compared it. The interoondyloid groove is open as in the turkey, more so than in Callus, and
with a shallow transverse groove for the articular ligament, which is very faintly traced in Crax and distinct in the,

turkey. The form of the condyles is more that of the common Fowl than of the turkey and Crax, i. «., the posterior

plane is narrow and elevated, not broad and ooncave. The external faces of the condyles are less concave than in

either type, and the inner contracted or incurved, as in the turkey; the outer is not as much flared as in both. The
anteroposterior diameter of the head of the tibia, enters the total length 5.2 times, being about the proportion ob-

served in the turkey.

The femur, which was found with the tibia and coracoid, and which agree with them in color, mineral character,

relative stoutness, appearing in all respects to belong to the same bird, is, nevertheless, relatively shorter than in the

genera of G-allinae, with which I have above compared this species. While in Tallegalla, Crax and Callus, this ele-

ment is .(i(i the length of the tibia, it is here .(i, and in the M. gallopavo seven-elevenths the same. This dispropor-

tion is due to the tibia, which with the femur is more slender than in the genera, named. While it is but a small pro-

portion longer than the; same bone ill the turkey, its superior slenderness is in good proportion to the longer femur.

I n form if is much a„s in the genera, named. The superior and inferior muscular ridges are more strongly marked than

in Crax and Tallegalla, and the trochanteric ridge-like external margin is a, little, more compressed from above out-

wards and below inwards, than in the three genera compared. There are two grooves on the articular face of the

head, and a, short insertion-like ridge just above and in front of it, on the neck.

The coracoid, apart, from the character of the great pneumatic foramen, is more like that of the turkey than the
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Curassow. It is stouter than In the latter; the glenoid cavity or surface is longer than in the latter, entering 4.5 times

the length; in the turkey the same; in Crax alector 5.5 times. The inner ridge to which the ligamentous sheet from

the clavicle is attached, is strong as in the turkey; the external ridge is also well marked, and the scapular surface is

more prominent posteriorly than in the Crax alector. The posterior (ace is flatter and wider than in the latter, and

with several small ridges. The distal articular extremity is gone. The size of the pneumatic foramen is Intermediate

between that of the turkey and Curassow.

Measurements. M.

Length of tibia, 0.245

" " anterior crest, 0.082

" " fibular ridge, 0.051

Diameter of head, antero-posterior, 0.089

" " transverse, with ext. crest, 0.045

" " " without do., 0.08

" " shortest (diagonal), 0.0245

" of condyles, transverse, 0.017

" " " antero-posterior (outer), 0.0178

" shaft, transverse (at middle), 0.0125

" " shorter " 0.0105

Length femur, actual, 0.110

" " restored, 0.140

Diameter of shaft below neck (transverse), 0.022

" " at middle " 0.0185

Length eoraeoid, actual, 0.112

" " restored, 0.115

" head from glenoid surface, 0.021

Diameter, transverse, at middle, 0.018

" " " end foramen, 0.022

" antero-posterior, at middle, 0.012

In recapitulation it may bo noted, that the characters in which this species differs

from the common turkey are, the longer tibia and femur, the greater slonderuesx of the

same, and the larger pneumatic foramen of the eoraeoid bone.

The specimens on which it is based were discovered some three or four feet in the Cretaceous marl of the lower

bed, by my Mend, Dr. (!. ('. Thompson. Their mineral condition indicates, however, very plainly, that they are not,

Cretaceous fossils but tertiary, and I have no doubt they were either dragged into a burrow which entered the Cre-

taceous bed, which is in the locality in question near the surface, by a, carnivorous animal, or really fell into a, cavity

from (lie thin layer of Tertiary, probably postpliocene, sand which lies immediately above if. The remains were ac-

companied by those of a Mammal, which Dr. Thompson assured me lie took out with them.

Postplioeene of Monmouth Co., New Jersey.

OX FOOT IMI'lUvSSIONS OP EXTINCT BATRACIIIA AND REPTILIA.

As is well known, those species pertaining to the classes treated of in the preceding essay, which lived in or near

u ;ilcr, have left impressions of their feet on the ancient mud-flats, and lake and ocean shores. Commencing with those

which have been discovered in the lowest rocks, we have three species from the Carboniferous formation. The oldest

is represented by two series of impresions, obtained at different times, in the red shales which pertain to the upper

division of the subcarboniferous (Lesley), at a point seven hundred feet below its upper surface. The next, in order,

is indicated by a few tracks from the shales of the coal measures, from a point SOOfeet above the conglomerate (Gabb),

and therefore, 8450 led. from the top of the coal measures. The latest of these tracks, which were found still higher,

came from a point 800 feet below the surface of the coal.
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The oldest of these have been found by Messrs. Lea, Rogers and Leidy, near to Pottsville, Schuylkill Co., Penna.

The first named naturalist referred them to " a four-footed, air-breathing animal, allied to the Saurians," under the

name of Sauropus primsevus. At that time the important differences between the Reptilia and Batrachia were not

known; had they been, disputes as to the Reptilian or other affinities of these creatures would have been unnecessary.

As no remains oertainly referable to Reptiles have been found below the Permian rocks, it is not reasonable to suppose

that the tracks are Reptilian, as Agassi/, lias insisted. On the other hand, there can Ik; no doubt that these creatures

were air breathers, as Lea has pointed out. To palaeontologists of the present time, there can be no doubt that the

Sauropus was a large Batrachian; which position is entirely confirmed by the form of the tracks themselves.

The tracks which come next in order, are from 2031 feet higher, and were discovered by Wm. M. Gabb, on the

valley of the Little Schuylkill River, about :

; mile from the town of Tamaqua, Schuylkill Co., Penna. They are of

peculiar form, and much more like those of the Reptiles than either of the; others here mentioned.

They are on the surface of a, thin irregular shale about sixteen inches in length. There are many impressions on

this surface, one of the most abundant of which consists of three or four parallel grooves. Most of the others are in-

termediate. The prominent impression is that of the hind foot of an animal of medium size. There are five toes of

remarkably slender form, a sole broader than long, and a narrow and rather long tarsus projecting behind. The

lengths of the toes are, commencing with the shortest, 1—2—5—3—4, but the extremity of the second extends a little

further than that of the fifth. There is no impression certainly referable to claws, though there is a weak impression

at the ends of the first and second digits. There has evidently been no palmar membrane. The sole of the metatarsus

is transverse, and is separted by a ridge (in the impression; a groove in the foot,) from the tarsal track, showing that

the animal may have been usually not plantigrade, but rather as in existing Salamanders. The heel is about as long

as the width of the metacarpus, subacuminafe, and most impressed and contracted on the side next the shortest toe.

Fig. 54.Measurements. In. hill..

Total length, 2 4

Length to sole from heel, it.

" of sole to fourth toe, 5.5

" " fourth toe, 1 23

Width of sole, '.)

" " heel, 4

" between extremities toes, 1 5

The impression of the corresponding foot has been obliterated by subse-

quent marks. At; a distance of four inches behind the heel a track of four toes

similar to that already described, would appear to pertain to the same animal;

they are imperfect, and the heel is broken off with the rock.

A. single impression remains, whose position, form and size would appear

appropriate to the present species. It belongs, like the hind foot, to the right

side, the -short toes being on the inner side. Its position is a little (8 lines) be-

hind the posterior track, on the inner side, and 2 in. 2.5 lines in advance of the

imperfect track mentioned. It consists of the Impressions of four toes, whose;

extremities project in the following order: 4— 1—2—3. Within the inner (first)

toe, there is a short pit, which may be a rudimental 5th toe, and just behind it,

an oval depression of the carpus. As in the hind foot, the digits are remarkably

slender.

X

Length of track,

Expanse of foes,

Lines.

0.5

5.5.

Some of the frisuloafe impressions are in the line of progress of the animal,

and may have been produced by its tail.

The broad metatarsus of this animal is Batrachian, as is the apparent lack of claws, while the remarkably slender

digits constitute a Lacortian feature. The most singular character, the prolonged, narrow tarsus, is not found in any

AMEHI. PUILOSO. KOC.— VOL. XIV.— til
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Tailed Batrachian of tho present period, but is a known peculiarity of the Anura. In this respect, thou, the present

creature would appear to bo most nearly allied to that Order. The Blender toes are also much more consistent

with that type than with the Urodcla; nevertheless, the remains of the Stcgoccphalous form Sauropleura digitata

from the coal measures of Ohio, indicate similar digits.

Though no species of the Stegocephali appears to bo known which presents the elongate tarsus, some of them

(Pelion) present Anurous characters in the cranium,* and therefore, the present peculiarity need not be unexpected.

From the fact also, that no Anura have been discovered in older strata than Tertiary, while Stegocephali are emi-

nently characteristic of the Carboniferous, it is safe to suppose that the present is one of the forms of the same typo.

The animal which loft the impressions of its feet in the coal measures of Westmoreland Co., Penn., is the third

and highest in order of position. It was discovered by Dr. King, of Greensburg, and stated by him to consist of

twenty-three consecutive steps of a single individual. The step marks present the short thick digits of many

tailed Batrachia, and no doubt represent another genus of the Stegocephali. It was called Thenaropus hoterodactylus

by King, and was of considerable sizc.f

Ascending in the scale of strata, the Triassic Rocks of Pennsylvania, New Jersey and the Connecticut Valley

present us with a great number of tracks. Small tracks have been discovered by Wheatley in the lower part of tho

section which he has been so fortunate as to observe in the tunnel at Phconixville, on the Schuylkill. They come

from the "black shales," about 100 feet below the top of tho series. A posterior foot track is wide, with live short,

toes, the inner and outer very short ; tho order, 5—1—4—2—3, is that of their lengths, tho longest being the third.

The sole is wider than long. It was no doubt made by a Batrachian. Dr. I. Lea has described other tracks from the

same position and locality, under tho name of Chelichnus wymanianus. :|:

Dr. Chas. Hitchcock has found tridactylous bird-like tracks in tho red shales of the same series near to Easton,

Penna., and similar ichnolites have been -discovered by J. II. Smock, of the New Jersey State Geological Survey, at

a point on the Delaware River above Trenton. § They compare closely with some of those of the Connecticut "Valley.

The most important series of tracks of any extinct fauna, is that brought to light by Hitchcock and Doanc, and pub-

lished by the; former in the Ichnology of Massachusetts, and the supplement to the same. With tho corrections intro-

duced in the latter, tho number of species of Vcrtebrata represented is ninety-eight, which are referred to 42 genera.

These are distributed under the following heads:

Genera. Species.

Wishes, 1 2 Ornithoid Lizards or Batraohians,

Chelonians, 5 9 Narrow-toed Birds,

Batrachia, 10 15 Thick-toed Birds,

Lacortilians, 11 20 Marsupialoid Mammalia,

The identification of species and genera from their tracks is in a degree practicable, when tho family or other

higher group is known. This latter degree of exactitude is, however, impossible, except for tho very highest rank of

divisions. Of the classes to which tho above species are referred, we fully expect to see the Pishes, Batraohians, and

Rhynehooephaliansl represented, as their remains occur in strata of like ago elsewhere. Tortoises have not yet been

found below the Jurassic, yet as the first forms are of no doubtful typo, they maybe looked for in tho Trias. As to tho

two groups of Ornithoid lizards and thick-toed birds, the greatest probability attaches to their being Dinosauria and to

some extent Theoodontia. The belief in the presence of Mammals must bo left for the discovery of their remains.

Their existence is, of course, not beyond the limits of possibility, yet palaeontologists will not find anything absolutely

inconsistent with the reptilian typo in the examples of supposed Mammalia brought forward by Dr. Hitchcock. Birds

would seem to be more likely to be found, and if they be their representatives, one would think, must have been tho

first of their class. We, however, reserve acquiescence to the theory of their existence until it be proven that they

were not bird-like Dinosauria.

Tho sizes of tho tracks vary from those appropriate to the small recent reptiles of the same latitude, to forms of

medium size like Olepsysaunis, and to those which can only find their counterparts in the gigantic Iladrosauri anil

Lselapes of the Cretaceous period. To such animals Hitchcock has applied the name of Anomcepus, Brontozoum,

and Otozoum.

iera. Species.

7 14

4 18

2 . 10

n !)

*As Wyman tins pointed out.

fSee Dana's Manual of Geology, p. 51.

tl'roc. Ac. Nat. Sol., Phlla., 1886, 78.

gSoc Qeol. Survey of N. J., by Cook, p. 174.

I Huxley's supposed Triassic Tjaeertllia appear to be all ltliynchoccplialia.
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CONCLUSION.

Synopsis of Species with their Stratir/raphical Positions

w
e
r

a

5

w ^

BATEACHIA.
Foot prints,

A mphibamus grandiceps, Cope,
Pelion lyellil, Wyman,
Bylonomus wymanii, Dawson,

Do. aciedentatus, Dawson, .

.

Do. lyellil, Dawson,
I 'ariostegus myops, Cope,
Dendrerpeton acadianum, Owen,

Do. owenii, Dawson,
Do. obtusum, Cope,

Hylerpeton dawsonii, Owen,
Braohydectes newberryi, Cope,
Sauropleura digitata, Cope,
Oestocephalus peotinatus, Cope,

Do. remex, Cope,
Molgophis maorurus, Cope,
Colosteus crassiscutatus, Cope,

Do. foveatus, Cope,
Do. marshii, Cope,

Diotyooephalus elegans, Leidy,
Eupelor durus, Cope,
Baphetes planiceps, Owen,
Do. minor, Dawson,

REPTILTA.
Eosaurus acadianus, Marsh,
Ichthyosaurus grandis, Leidy,
Blasmosaurus platyurus, Cope,

Do. orientalis, Cope;,

Cimoliasaurus magnus, Leidy,
Do. ?vetnstus, Leidy,
Do. grandis, Leidy,

Polycotylus latipinnis, Cope,
[schyrosaurus antiquus, Leidy,
Plesiosaurus lookwoodii, Cope,
Piratosaums plicatus, Leidy,
Belodon oarolinensls, Emmons,

Do. prisous, Leidy,
Do. Loaii, Emmons,
Do. leptnrns, Cope,

Mosasaurus maximus, Cope,
Do. dekayi, Bronn,
Do. fulciatus, Cope,
Do. oarthrus, Cope,
Do. oopeanus, Marsh,
Do. missuriensis, Harlan,....
Do. brumbyi, Gibbes,
Do. minor, Gibbes,
Do. orassidens, Marsh,
Do. depressus, Cope,

Platecarpus tympaniticus, Cope,....
Liodon liuvis, Owen,
Do. proriger, Cope,
Do. validus, Cope,
Do. mitohillii, I )ekay,

Do. oongrops, Cope,
Baptosaurus platyspondylus, Mai'sh,.

Do. fraternus, Marsh,
Clidastes ignanavus, Copo,

Do. intermedius, Leidy,
Do. propython, Cope,

Holcodus aoutideus, Gibbes,

240
8

9

n

!)

9

10

13

18
12
Li

14
10
20
17
21

23
24
24
25
25

30
20
47

43
42
43
:',()

3!)

40
56
51)

50

59
59

189
198

194
1 96
198
195
108

198
198
196
200
205
202
207
205
200
209

210
220
221
221

210
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Synopsis of Species with their Stratigraphical Positions— Continued.

Pliogonodon priacus, Leidy,

Polygonodon veins, Leidy,

Do. rectus, Emmons,
Stylemys nebrascensis, Leidy,

Do. niobrarensis, Leidy,

Do. culbertsonii, Leidy,

Cistudo eurypygia, Cope,

Kiiivs obsourus, Leidy,

1 h i. petrolei, Leidy,

Do. turgidus, Cope,
Do. petrosus, Cope,

Do. nrmus, Leidy,

Do. stevensonii, Leidy,

Adocus beatus, Leidy,

Do. agilis, Cope,
I )o. pravus, Leidy,

Do. vyomingensis, Leidy,

Do. pectoralis, Cope,

Compsemys victus, Leidy
Osteopygis emarginatus, Cope,

Do. platylomus, Cope,

Do. cbelydrimis, Cope,

Propleura sopita, Leidy,

Catapleura repanda, Cope,
Lytoloma jeancsii, Cope,

Do. angusta, Cope,

Euclastes platyops, Cope,

Peritresius ornatus, Leidy,

Trionyx foveatus, Leidy
Do.' hftlophilus, Cope,
Do. pemiatus, Cope,

Do. priacus, Leidy,

Do. buiei, Cope,
Do. lima, Cope,
Do. guttatus, Leidy,

Puppigerus parviscutum, Cope,

Do. grandsevus, Leidy,

Lembonax polemicus, Cope,

Bothremys cookii, Leidy,

Taphrosphys molops, Cope,
Do. suloatus, Leidy,

Do. longinuohus, Cope,

Do. leslianus, Cope,
Do. sti'cmius, Cope,
Do. nodosus, Cope,

Paleaophis littoralis, Cope,
Do. halidanus, Cope,
Do. grandis, Marsh,

Crotalus sp.,

Bottosaurus hnrlani, Meyer,
Do. tuberoulatus, Cope,

?Croeodilus lmmilis, Leidy,

Tliecachampsa squankensis, Marsh, . .

.

Do. fastigiata, Leidy,

Do. sicaria, Cope,

I )o. antiqua, Leidy,

Do. serieodon, Cope,

Thoracosaurus neocaeaariensis, Dekay,.

IIolops obsourus, Leidy,

Do. oordatus, Cope,
Do. ienebrosus, Leidy,
Do. brevispinus, Cope,
Do. glyptodon, Cope,

Do. basitruncatus, Owen,

a
o

? *

hi hi
a

hi

210
211

124
124
124
124
124
128
127
12G
126

129—233

234

129—233
2:::;

130—233
124
13G

135—235
138
140
143
145
145
149
150
1 52
151
152

158
158
158
152

165—230

158—285

L68

157
1 59
104
162
166

166-B
167
227
227
228

65
230
82

65
65
68
04
04
7!)

75
73
78

69
74-231

231
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Synopsis of Specks with their Stratigraphical Positions— Continued.

o

o
g

Hypsosaurus rogersi, Owen,
Do. fraterculus, Cope, ....

Rhabdopelix longispinis,* Cope, .. .

.

Palseoscincus oostatus, Leidy,
J tadrosaurus foulkei, Leidy,

J)o. mirabilis, Leidy, \
Do. ? occidentalis, Leidy,..

Do. minor, Marsh,
Astrodon johnstoni, Leidy,
Troodon formosus, Leidy,

Megadaotylus polyzelus, Hitchcock,
Batkygnathus borealis, Leidy,

Clepsysaurus pennsylvauicus, Lea,

.

Aublysodon horridns, Leidy,

Lselaps aquilunguis, Cope,
Do. macropus, Cope,

Coelosaurus antiquus, Leidy,

Ornithotarsus immanis, Cope,
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80
83

172
!)!)

98
98
98

122-J
99
120

122-a
119

122-a
120
100
118
119
120

RECAPITULATION.
Number of Species.

BAT KA CI DA.
Xenorhachia, 1

Microsauria, 14

Ganocephala, 3

Labyrinthodontla, 4

REPTILTA.
Iohthyopterygia, 2

Sauropterygia, 6

Thecodontia, 4

Testudinata, .

.

Pythonomorph
Ophidia
Crocodilia,

Dinosauria,

42
22
8

16
1

15
11

Total .140

Distribution in Time.

I5ATRACIIIA.
Xenorhachia,
Microsauria,
Ganocephala,
Labyrinthodontia,

REPTILTA.
Iohthyopterygia)
Sauropterygia,
Thecodontia,
Pythonomovpha,
Testudinata,
Ophidia,,

Crocodilia,
'

(
>

.

Dinosauria,

AVES,
This form Is quite as likely to prove Ethynchocephalian as Pterosaur

AMEKI. PHILOSO. SOC.—VOL. XIV.—G2
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COMPARATIVE OBSERVATIONS.

The study of the early extinct vcrtehrata of this country possesses three points of in-

terest, to which the attention of students has been drawn. First: the period at which

given types of life have appeared on the earth; second: whether such types present ab-

rupt beginning and close, or exhibit a connection with others by intervening and only

partly subordinate forms; third: whether the; periods of existence of given types were

synchronous in different regions of the earth.

With reference to the second point, it may be said, that, although investigations in the

held in question bring to light forms combining peculiarities once supposed to exist oidy

in distinct types, the primary divisions as herein defined have not yet been found

to be connected by forms not referable to any of them. If we suppose that such have ex-

isted, it is only by the analogy of forms discovered to be intermediate on a lower grade of

characters.

The period of commencement of the Reptilian Orders has been generally believed to

be that of the Permian. No reptile has been discovered in and below the Coal Measures

in the old world, and nothing has been found in the new to invalidate this general state-

ment. Batrachia have left their tracks in the Subcarboniferous ; below this they are not

known; their remains first appear in the Carboniferous. Birds first appear in the Cre-

taceous, though they have; been chiefly found in Eocene and Miocene strata.

With regard to the relative abundance of these types in the two continents, it may be

observed, that with present knowledge they appear to be nearly similarly developed, with

the following exceptions: The American formations are very poor in Ichthyopterygia and

Pterosauria, orders greatly developed in Europe ; while they contain abundant remains of

Pythonomorpha, which is represented in European beds by but few species. The subject

is, however, in its infancy.

With respect to the synchronism of the Reptilian faunae here alluded to, the knowledge

of the subject is not sufficient to furnish; basis for an opinion, but I have elsewhere at-

tempted to show that similar faunae were quite as likely to prove successional, and succes-

sional fauna? synchronous, as the reverse. (See Origin of Genera.)

As to the relations of times of appearance in tin; continents of Europe and North

America, we know too few species to be able to make more than a comparison which time

may invalidate. Of the periods of predominance of types a little more may be said.

Thus, both continents alike present a majority of the smaller Stegocephalous Batrachia

during Carboniferous time, and of the larger Labyrinthodonts during Triassic time.

Our only Ichthyopterygia (not reckoning Eosaurus) appear in supposed Triassic beds

:

those of the old world do not occur before the Jurassic (one is noted from the German

Trias). The old world Sauropterygia greatly predominate in the Jurassic, though a few
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occur in the Cretaceous. In North America they predominate in the Cretaceous. The-

codontia are Triassic in both continents ; and the Pythonomorpha are alike Cretaceous.

The serpents are in neither region older than Eocene.

Among Testudinata, Trionyx is first Cretaceous in America, first Eocene in Europe.

Chelonoid Emydidse, also Cretaceous here, arc first Jurassic in Europe. In the latter

period the order has so far been best represented; those beds are rare in our country, but

if present, it could scarcely be more abundantly productive of them than is our Cretaceous.

Among the Crocodilia, the amphiccelian division is especially Jurassic, not occurring in

the Cretaceous; our only genus was abundant in the latter period. The prococli are

characteristic of the tertiary in Europe, a very few being noted as from the upper Cre-

taceous. Here their chief abundance is in the Cretaceous, from which they extend to the

present time.

The Dinosauria are characteristic of the upper Cretaceous period in North America,

and of the Jurassic to a less degree. In Europe they characterize the Jurassic, and are

rare in the Cretaceous. Thus, of corresponding genera Leelaps is Tipper Cretaceous, Me-

galosaurus and Pocciloplcurum, Jurassic. Iladrosaurns, upper Cretaceous and Jurassic;

Iguanodon, Jurassic and lower Cretaceous. Astrodon and Hypsibcma middle Cretaceous;

Ilylasosaurus, Jurassic. Further, we have evidence of many Dinosauria in the Trias., by

their foot-tracks and the remains of Megadactylus, Clcpsysaurus and Bathygnathus, which

an; nearly related to the genera of the Trias of England and Germany.

A *

STRATIG RA PHICAL OBSERVATIONS.

I. The Cretaceous of New Jersey.

A full review of the vertebrate species from the Cretaceous of New Jersey, results in

the conviction that but few of them belong to types which arc necessarily marine, while

many of them are the representatives of the genera wl del i are at the present day purely

fresh-water. Taking them seriatim, it is obvious that the six Dinosauria arc terrestrial,

and if at all, but occasional swimmers. The eight Crocodiles have only fresh-water re-

presentatives at the present day. The shortness of the limbs of these reptiles is not

adapted to stemming the waves of the open ocean or an undefended coast, for any long

period; and this observation will apply to all marine vertebrates with separated digits

whose life is spent in the water, and who rely on their limbs for progression, unless their

bulk be such as to render them independent of the waves, or they are furnished with

wings. Thus, the marine turtles possess long oar-like limbs, while those of brackish and

fresh waters have short paddles of far less power. The limbs of the twenty-four species

found in New Jersey, are of the latter character, and all their modern representatives in-
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habit rivers and lakes. Trionyx, a well-known river type, is represented by three species;

none arc known to be marine.

There remain the orders Pythonomorpha and Sauroptcrygia, none of whose members

exist at the present day. These were probably truly marine, as well as associated with

the estuary types already enumerated.

It may be asserted that there is no systematic evidence to show that the ancient re-

presentatives of our fresh-water forms were not marine, and to this a partial assent may

be given. We may look to some other sources of evidence in explanation of the question.

The most westward division of the Cretaceous, embracing the bed No. 1, of Meek and

Hayden, which contains abundant leaves, etc., of terrestrial plants, may have been more

entirely fresh than the others, as I have suggested, Proceed. Acad. Natl. Sci., 1868, 157.*

The second, or Ripley clay, has produced few vertebrate; remains, the most important,

the Iladrosarus foulkoi, a terrestrial animal. The molluscs are largely marine.

The third scries, embracing the lower green-sand bed, contains more; numerous verte-

brates, as Mosasaurus, Thoracosaurus, etc., bid;, as my friend, Jno. Smock, of the State

Survey, has observed, almost no tortoises. To this, one exception occurs in the Trionyx

halophilus, Cope, which is from near the Delaware and Chesapeake Canal, in Delaware,

from the lower bed. The species which are only known from these two clays and marls,

are as follows:

From the Clays of No. I.

Plesiosaurus lockwoodii.

Ornithotarsus immanis.

Hadrosaurus foulkoi.

From the Clays and Marl of the first bed.

Elasmosaurus orientalis.

Clidastes iguanavus.

Mosasaurus fulciatus.

Mosasaurus maximus.

Mosasaurus dekayi.

Trionyx halophilus.

Trionyx priscus.

Emys sp.

Beryx insculptus (fish).

From the Rotten Limestone of Alabama.

Mosasaurus brumbyi.

Liodon congrops.

Clidastes propython.

Clidastes intermedins.

The fourth series, embracing the second green-sand bed, contains the greatest number

of vertebrate species, distributed as follows :

Sauroptcrygia, 2; Crocodilia, 10; Dinosauria, 4; Testudinata, 22; Pythonomorpha, 6.

The remains of these arc all found in the lower division of the green-sand bed, defined

* T. A. Conrad and Prof. Newberry, bcliovo these bods to be Triassic; I have stated it as my belief, that some of

them are Jurassic. I am confirmed in this opinion by the discovery of a species of Asteracanthus, by Dr. G. J.

Fisher, of Sing-Sing, a genus known only in the Jurassics of the old world.
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by Cook in the Geological Survey.of New Jersey as the Chocolate stratum. This bed

(lifters from the pure green-sand above it, in its containing a much larger proportion of

clay and sand, indications of shallower water. Near its middle is the great bed of Ostrea

vesiculates, also an indication of estuary enclosure. While bones are abundant through-

out, they are especially so near its upper surface. T suppose it, therefore, to have been

the slowly subsiding bottom of an area not far removed from shore. The termination of

the Chocolate bed, and commencement of the stratum of pure green-sand, indicates per-

haps a more rapid or sudden submergence to the greater depth, appropriate; to the life of

the Globigerinee, in whose empty shells the green-sand grains are supposed to have been

formed. That towards the close of this period of deposit shallower water may have cov-

ered the area, is suggested by the great bed of Ostrea vesicularis at that horizon. Between

it and the chocolate, the remains of Eteptilia are comparatively rare.

From the above, I am much disposed to conclude that the clay and mixed green-sand

marls of our upper Cretaceous were deposited in a series of estuaries, whose direction fol-

lowed the lines of the Appalachian axis, i. e., northeast and southwest, and which were

protected by shore lines to the seaward. Such a shore line formed of an anticlinal of

Eozoic rocks, separated an estuary from the Miocene ocean in North Carolina. Its crest

can be seen where exposed by the denuding action of the Tar, Cape Tear and other rivers

and streams.

J>

II. The Fresh-water (Mays of the Pea Shore.

This deposit, which I discovered to be truly fresh-water in its origin, by the observa-

tion of numerous species of Unio and Anodonta near its base, has been regarded by

Rogers and all others who have examined it up to the present time, as a member of Meek
and llayden's No. 1, and as lying conformably beneath the upper Cretaceous strata to the

southward and eastward. The most important part of the deposit consists of a heavy

black clay which is used for making brick, which rests on a, bed of hard laminated clay,

with a thin layer of iron-stone between. The clay bed at one place examined, is 25 feet

in thickness, and at from one to three feet from its bottom occurs a bed of fresh-water

mussels. These are Unios and Anodontas of six species, all of them as pointed out to

him by Dr. Lea, hitherto undescribed. The beds are from the top of the clay down, con-

formable, and have a, dip of about 25" to tin; southeast. The upper surface of the clay is

worn into holes, which are filled by the material of a, bed of coarse gravel of little depth,

which covers the whole. Above this is a bed of fine sand varying from (i to 15 feet in

thickness to the soil.

AMULU. PHILOSO. SOC.—VOL. XIV..—68
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The following section of tlic exposure at Pea .Shore, will give the best idea of its

character.

Fis

A The regularity of the beds as exposed for some

distance along the line of the Camden and Amboy

P. P., and their S. E. dip, apparently similar to

that of the Cretaceous beds above them, has seemed

to confirm the supposition of authors as to their

horizon. I believe, however, that they really be-

long to a much later age than the bed No. 1, and

are really of a Pliocene period, and older than the

stratified drift. Two reasons have a strong bearing

on the question. A large part of the cranium of

a horse—Equus fratcrnus of Lcidy—was found by

the workmen just above the Unio bed, and twenty

feet below the top of the clay, evidently in place.

The underlying bed of coarse red sand, is in all

apparent respects identical with the material of a

stratum which underlies the soil over the country

5 and 6 miles to the eastward of Pea Shore, e. g.,

the town of Haddonficld, which rests unconform-

ably on the Ripley division of the Cretaceous.

1 1 does not exist on the surface, so far as I could

ascertain from an examination on one line, between

these points. It may be the same bed.

That this bed is synchronous with our Post-

pliocene, is doubtful, from the marked difference

presented by the Unios, when compared with

those now existing. The Helices of the Post-

pliocene are identical with the living species, viz:

H. major, II. tridentata, II. dentifera, etc, are

associated with Tapirus, Dicotyles, Equus, etc;.,

in cave deposits. The Unionidse, Tea remarks,

have the heavy teeth of one type of the genus,

w with the light thin shells of another type, and are

all distinct from the living. An older age than

Postpliocene is, therefore, indicated.
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EXPLANATION OF WOOD CUTS.

4>

Fig. 1, p. IS.—Cranium of Dendrerpeton obtusum, Cope, natural size; from Prof. Newberry's collection.

Fig. 2, p. 18.

—

Oestocephalus remex, Cope, oaudal vertebrae, natural size; from Prof. Newberry's coll.

Fig. 8, p. 81 .—Hothosaurus probably andriani, Mtinst., from above; rig. 4, same from below; much reduced;

from the, German Trias.

Fig. 5, p. 82.

—

Mecistops intermedins, Graves, one-eighth natural size, profile; flg. (I, same, from above; Qu_ quadrate

bone. From Mus. Academy Nat. Sciences; supposed to be from the Orinoco.

Fig. 7, p. 41.—Femur of Oimoliasaurus magnus, from New Jersey, about one-fourth natural size; flg. 8, same, distal

extremity. Fig. 9, posterior dorsal vertebra of Oimoliasaurus magnus, same individual as the last.

Fig. 10.— Posterior dorsal Elasmosaurus platyurus, a little less than one-fourth the natural size.

Fig. 1 1.

—

Elasmosaurus platyurus, scapular arch inferior elements, restored; the portions not preserved, shaded. One-

sixth natural size.

Fig. 12.—Pelvic arch, inferior elements of the same, one-sixth natural size; the shaded portions restored.

Fig. 18.—The ilium of the same, lateral view; flg. 14, distal extremity of the same.

Fig. 15.—Cervical and anterior dorsal vertebrae of Cimoliasaurus magnus, (Mus. Academy Nat. Sciences) compared

with,

Fig. Hi, Posterior cervical and anterior dorsal vertebrae of Klasmosaurus platyurus; the transverse processes of the

former incurved by pressure.

Fig. 16 A, p. G4.—Section near apex of crown of tooth of Thecachampsa antiqua, Leidy; IS, do. of Thecachampsa sicaria,

Cope.

Fig. 18, p. 7;i.—Outlines of (lie cups of the fourth dorsal vertebrae of Holops contains and //. obscurus; the external

unshaded representing Hie former, the internal shaded, Hie latter.

Figs. 1)1-2(1, p. 77.— Inferior and lateral views of a muzzle of Holops basilruncatus, Owen, (See Appendix to ReptiUa)

one-third natural size.

Figs. 21-4, p. 8d.—Perosuohusfusous, Cope, living sp. from Darien; flg. 21 profile, 22 superior face of the cranium;

the acute processes near the left canine tooth are an error of the artist; 28 the fore, and 24 the hind foot.

Figs. 25-6, p. 85.— Lateral and superior views of the cranium of Oxteolaaiius l/rtraspes, Cope, recent species from

West Africa.

Fig. 27, p. 92.— Proximal portion of scapula of JIadrosaurus foulkei, from New Jersey; upper right hand figure, the

extremity with glenoid cavity; lower figure, interior view.

Fig. 28, p. 93.—The unidentified bone, from Monmouth Co., New Jersey.

Fig. 29, p. 95.—Restoration of pelvis of Hadrosaurus foulkei, dotted portions wanting; a, posterior or acetabular view

of proximal end of pubis. One-tenth natural size; I), inner view of ischium of Ulepsysaurus pennsyloanicus, Lea,

one-third natural size; from the types in Mus. Philada. Aoad. Nat. Sci.

Fig. 30, p. 103.—Caudal vertebrae of Laelaps aquilunguis, one-eighth natural size; shaded portions wanting in original;

neural spines not completed.

Figs. 81 to 34, pages 118-119.

—

Laelaps maeropus, hind limb; 31, proximal extremity of tibia,; 32, proximal portion of

metatarsal; 32a, proximal extremity of same, natural size; 33, distal portion of external metatarsus, postero-

external view; 31, antero-external view of same.

Figs. 35-7, p. 122.— OrnitJwtarsus immanis, Cope, extremities of tibia and fibula; 35 from anterior, 30 from posterior,

37 from extremital view: in all of these the suture defining the astragalo-calcaneum is too distinct; 30a, fractured

extremity, showing medullary oavity with cancelli.

Fig. 38, p. 133.—Restoration of carapace of OsUopygis platylomus: the last costal suture on each side, and the last,

small vertebral bone sutures should be erased, as they are not visible in the mature specimen. See Appendix to

Reptilia. 'the anterior vertebral bone also, is not known. One-sixth natural size.

Fig. 39, p. 134.

—

OsUopygis platylomus plastron, restored; shaded portions not found.

Fig. 39, p. 139.

—

Propleura sopita, carapace restored, one-sixth natural size. First vertebral not known.

Fig. 40, p. 154.—Proximal extremity of humerus of Puppigerus grandaevus,
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EXPLANATION OF WOOD CUTS—Continued.
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41, p. 154.—Soapulo-coracoid of same, one-third natural size.

43, ]). 153.

—

Ohekme midas, Linn, carapace, from Cuvier.

4;!, p. ICQ.— Taphrosphys molops, Cope, anterior and posterior lobes of the plastron, shaded parts wanting; at the

time of making the drawing the intersternals had not been found, and the out is therefore unfinished. M. mesos-

ternal; Ep., episternal; ITyo. and Hyp., hyosternal and hyposternal; A"/, xiphisternal; Ph., pubio sutural soar;

/«., ischiadic do.; Qui., gular scute; Peat., pectoral; Intg., Intergular scutum.

44, p. \M.—Taphroaphys molops, Cope, part of first and second costal bones, showing axillary pit.

45, p. 166.—Nuchal marginal bone of Taphrotphyt tulcatui, Leidy. Do., p. l(i(i, restoration of plastron of the

same, to show form of episterno- hyosternal suture; form of mesosternal erroneous; It should lie diamond-shaped

antero-posteriorly.

4(1, p. 175.—RhabdopeMx longispinis, Cope, vertebrae, ribs, phalanges, etc., from Triassio rocks of Phcenlxville.

47, ]i. 180.—Lateral view of splenial bone of Mosamurus from within, the fragment one-fourth natural size. Ex-

tremity of same, showing articular face. From Clarksboro, N. J.

48, p. 187. Proximal extremities of quadrate bones of Mosasauroidssix species, with sections of same just

below auricular meatus,

49, p. 188.—Internal views of lateral elements of the axis of four species of Mosasauroids.

50, p. 215.—Section of ramus nuindibuli of Clidastes propython, Cope, near the middle of the ooronoid bone;

natural size.

, 51, p. 210.

—

Clidastes propython, ramus mandibuli from within, and tig. 52 from above; about one-third natural

size.

, 58, p. 286.—Coracoid bone o-f Sula loxostyla, Cope, from the Miocene of Calvert Co., Maryland. The proximal

portion was carelessly broken away by the artist and lost, so that the cut represents a more incomplete specimen

than the description.

. 54, p. 241.—Tracks in the subcarbonil'erous slate near I'ottsville, Pa., discovered by Win. M. (labb; natural size.

. 55, p. 250.—Section of the 1'Miocene clay with gravel and sand superimposed, at Pea Shore, New Jersey.
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REVISION OF THE TENEBRIONIDH OF AMERICA,

NOllTH OF MEXICO.
By GEO. IT. HORN, M. D.

The object of the following pages is two-fold—first, to afford a proper means of making

known to science the results of four years field work in California, and adjacent regions;

and secondly, to bring before the student of our fauna, as nearly a, correct list with syno-

nymy of all our species as possible, with short descriptions and synoptic tables, whereby

all our known species can be readily recognised, rendering it necessary to refer only

doubtful or new ones to those having typical collections for proper comparison.

large series of coleopterous insects, of which the he-Thc Tenebrionidse commence a large

teromerous tarsi constitute the most important as well as the most constant character

;

and although occupying such an important position in this Section of the great Order

Coleoptera, it is neither peculiar, nor without exception.

In the family Trictenotomidee, as well as in Silphidse Staphylinidae and Colydiida?,

we have instances of hctcromcrous tarsi, although in some instances the character is re-

versed, that is, the anterior tarsi are four jointed instead of the bind tarsi. Two species

of llcteromera are said to have pentamerous tarsi (Tanyrhinns singularis Mann., and Se-

pidinrn pradieri Gucrin.) and one genus, Heterotarsus, has the number of joints reduced

by one in each tarsus, so that the anterior and middle tarsi are tetramerous, while the

hind tarsi arc trimerons.

The following characters are those which define all the genera and species known to

me of the family Tenebrionidse.

Prosternum attaining the hind margin of the thorax, epimera never contiguous on the

media?), line. Anterior coxal cavities closed behind. Tarsi heterornerous, penultimate joint

never spongy beneath. Tarsal claws simple. First three joints of the abdomen, connate.

Elytra with distinct epipleurai.

Any heterornerous Coleopteron not possessing all of the above characters, must be re-

ferred to some other family. Cossyphns has the epimera of the prostermim contiguous

along the median line, and the prostermim not attaining the bind margin of the prothorax,

and must constitute a family apart and be placed at the head of that large primary division

of the Order in which this peculiar formation of prostermim is always found, called by Dr.

Lccontc the lihynchophora.

Even to the present time, many European entomologists persist in retaining Boros and

AMEKI. I'lIII.OSO. SOC.—VOL. XIV.—G4
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its allies among the Tenebrionidee. Mr. Pascoc (Ann. and Mag. Nat. Hist. Ser. IV,

Vol. Ill, p. 153,) renews the opinion, and while noting the fact that the anterior coxal

cavities are open behind in Pytho, Boros, et al., appears to lay greater stress on the promi-

* nence of the coxae themselves. I fear the more prominent, or rather more visible, char-

acter has engaged the attention of Mr. Pascoc, at the expense of the more important ones.

In the above cited paper of Mr. Pascoc, as well as in others by Mr. Pates, on the Tenc-

brionide Fauna of Australia, etc., it is to be regretted that too little attention has been

paid to some of our own genera, with which it is probable some of theirs are closely allied

and perhaps identical. Many have been founded on characters of entirely too trifling

moment, and genera have been multiplied to an extent only exceeded by late publications

on the genera of Cerambycida? and Curculionidoe. From their standpoint Eleodes in our

fauna alone may be divided into a dozen, while each Asida might with equal propriety be

called by a surname of its own.

Although the coxal cavities are never confluent, they arc sometimes so narrowly sep-

arated by the presternum as to allow the cox;e to become contiguous, as in Dacoderus

and a new genus.*

The classification adopted in the body of this paper is substantially that of Dr. Le-

conte, with such alterations as the further study of the family seems to indicate, and while

the systems adopted by Lccontc and Lacordaire arc so widely and fundamentally differ-

ent, the arrangement of the genera is very strikingly similar. In this arrangement one

fact may be noticed more especially; the mentum in the leading genera of each sub-family

attains a maximum, gradually diminishing in size as the more inferior types are reached,

and while this is the case in each sub-family, tin- mentum in its greatest development in

the three sub-families is gradually smaller. To illustrate; in the first sub-family the men-

tum is very large in the Gnathosiini, and minimum in Dacoderini; second sub-family,

maximum in Asidini, minimum in Coniontini ; third sub-family, maximum in Blaptini

(and Coelocncmis), minimum in Apocryphini and Ilelopini; and while we have a maxi-

mum and minimum in each sub-family, so the Tcntyriidac have the mentum of maximum
development, while the Tencbrionidaj of minimum. In a study of the family, I have

often been struck with the remarkable parallelism which appears to exist between indi-

vidual genera of many widely separated tribes. As I have been unable to consult scarcely

a fifth part of the genera described, I cannot venture further than the mere hint above

Before entering on the details of the paper, I cannot omit mention ot the many kind

friends who have assisted me in the loan of specimens, &c; firstly, Dr. Lecontc, for the

very free use of his cabinet and library; secondly, of Dr. Lewis, for many specimens, the

* This genus is in the cabinet of my friend, Mr. Ulke, and in Washington, D. C, and, as Mr. U. is now abroad,

I have not been permitted to study many of the species in his cabinet.
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result of a Summer's trip to Now Mexico; and of the members of the American Entomo-

logical Society, of Philadelphia, as well as the Society itself, for the kind access granted

to their collections.

I have received valuable assistance from many kind friends, who have made collections

in alcohol in various parts of our country, and kindly placed them at my disposal. To
such 1 return sincere thanks.

1st. To Mr. Win. M. Gabb, of the California, Geological Survey, who made abundant

and valuable collections in all parts of California., Oregon, Nevada,, and Lower California,

from ('ape San Lucas to San Diego.

2d. To Dr. Cronkhitc for valuable collections in Owens' Valley, California.

oil. To Capt. Jno. E. Hill, of California, for several interesting lots from Fort Yuma.

4th. To Dr. J. O. Cooper, for collections in the Sacramento Valley.

My own collections in the West were made principally in California, and extend

throughout the whole length of the State, principally in the Sacramento and Owens' Val-

leys, Tejon, Yuma, Fort Crook, Surprise Valley, and in the Territories of Arizona and

New Mexico, and at all places along the road and at any camps that may have been

made on the journey.

This paper having been written with the view of aiding the American student of his

own fauna, it has been the author's endeavor to be as explicit, as so intricate a subject can

be made. Wherever it was possible, synoptic tables of species have been added, many of

them prepared with considerable outlay of time and trouble. If this paper can in the

least aid those whose collections are in disorder, in properly systcmatising their species

and appreciating the difference between the genera and species, and above all, if it will

succeed in preventing them, should they ever aspire to authorship, from creating genera

and species unnecessarily, I will feel that I am amply repaid. And to those whose posi-

tion will enable them to study the paper critically, it may be said that, if any errors either

original or copied, be the means of stimulating any one to eliminate them, I think all will

have abundant reason for rejoicing, and to these readers I respectfully request the; perusal

of Duval's Tenebrionides, p. 242, and Lacordairc, Genera, V., pp. 12 and 289.

In the following pages each species known in our fauna will be at least briefly noticed,

and not merely references given, although the species may be well known. Some species

of Say and Beauvois remain unrecognised, while all arc probably known to us under other

names. It is to be regretted that Mr. Walker, (Naturalist in Brit. Col. App.), has seen

fit to publish a large number of our Oregon species, among them some Tenebrionida>

, as

new. The descriptions are for the most part totally valueless, and, were it not for the in-

timate acquaintance all* American students have with the fauna of that region, the species

would have remained unrecognised until others, better appreciating specific characters
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among Coleoptera, might have been induced to review his work and so describe the spe-

cies that their correct synonymy could be properly ascertained. From the repeated study

of his descriptions, I am fully satisfied that all the Tenebrionidse, at least, are old species,

some of them having been described for ten or twenty years.

In regard to the classification of the family but little need here be said. After a very

careful review of all systems heretofore published, I am inclined to adopt that of Dr. Le-

contc, as giving in a more satisfactory manner the relations the tribes should occupy to

each other. In a review of the succeeding pages, the reader will find the tribes numbered

continuously, although in a fauna limited as is our own, these tribes must not always be

considered as of equal value among themselves, nor even equivalents of those of similar

designation in the work of Lacordaire. As the classification of the family on anything

like a natural method has been the result of the labor of few students, and in compara-

tively recent times, it can hardly be supposed to be as firmly fixed as that of the Carabi-

dae and Staphylinida?; therefore, the author lias at times varied from any systems yet

proposed, with the view of lessening the number of exceptional cases that must inevitably

occur where any strict line of division is allowed to conflict with natural affinities.

The family Tencbrionida? may be divided into three sub-families.

Hind margins' of all the ventral segments corneous.

Meso-coxse enclosed by the sterna; trochantin not visible.

Meso-coxa: open externally; trochantin visible.

Hind margins of the third and fourth ventral segments partly coria

TENTYBIID.dE.

ASIDIDiE.

ccous; trochantin visible or not. TENEBRIONIDSE.

Sub-Family TENTYMIDiE.

This sub-family comprises all those genera in which the ventral segments are entirely

corneous, and the meso-coxae enclosed by the meso- and meta-sterna, and with the tro-

chantin consequently invisible. The mention here attains its greatest development, and

in many of the genera entirely hiding all the other parts of the mouth. The sides of the

gula are usually prominent and applied directly against the sides of the mentum, so that

no gular peduncle can exist. The tarsal vestiturc is somewhat variable, in most of the

genera the tarsi have very coarse, almost spinous hairs, and much more rarely silky pu-

bescent.

The following table will serve to distinguish the tribes in our fauna.

Mentum large, concealing both maxillae and ligula.

Fpisterna of metathorax very wide; front trilobed. epifhysini.

Episterna of metathorax narrow.
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Front uni or trilobed.

Body apterous ; metasternum short. gnatiiosiini.

Body winged ; metasternum long.

Anterior tibiae slender, with two spurs. epitragini.

Anterior tibias with the outer apical angle prolonged

and with a single spur. cnemodini.

Front broadly rounded. thinobatini.

Mentum large, concealing either ligula or maxillse, never both;

Tibial spurs distinct. BATULIINX

Tibial spurs very minute.

Anterior coxse widely separated.

Eyes transverse, finely granulated. zopherini.

Eyes rounded, coarsely granulated. useoiiinx

Anterior coxae narrowly separated;

antenna; 11-jointcd. Stenosiini.

Anterior cox* continguous;

antenna; 10-jointod. dacoderini.

TRIBE I—EPIPHYSINI.

Body short, convex, apterous; epistoraa trilobed, labrum prominent; mentum very

large, entirely filling the gular cavity; ligula and maxillae concealed; thorax very sbort,

anterior angles prominent, acute; elytra globose, sides embracing widely the flanks, cpi-

pleuree narrowing; coxie widely separated, the posterior transverse; prosternum closely

fitting to the mesosternum. Tarsi slender, sparsely ciliate with long hairs.

This tribe contains in our fauna but one genus.

EDROTES, Lee.

Edrotes, Leo., Ann. Lye. V, 141.

E. rotundus, Say, (Pimelia) Journ. Acad., 8,251; Jjoc. (Edrotes) Ann. Lye. V, 141. Lao. Genera, PI. 48 ii"-. 3.

Sub-opaque, coarsely but sparsely punctured and sparsely clothed with reddish hairs.

Length .25-80 inch.

Occurs rather abundantly on the Plains of Kansas and Nebraska.

E. ventricosus, Lee, Ann. Lyo. V, 141; Lac. Genera, PI. 48, dg. 8; Thomson, Arcana Natune, Vol. I, PL

[, fig. 8.

Shining, more finely and sparsely punctured and sparsely clothed with greyish hair.

Length .41 inch.

Occurs in the Desert region of California east of the Sierra Nevada, and in similar re-

gions of Arizona and Nevada.

AMERI. PHILOSO. SOC VOL. XIV.—05
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TRIBE II GNATHOSIINI.

Body variable in form, apterous; epistoma in our genera with at least a prominent

middle lobe, labrum prominent ; mentum large ; ligula and maxillae concealed
;
pro- and

mesosternum not contiguous. Tarsi variable in vestiture.

Our genera may be arranged

—

Intcrcoxal process of abdomen broad, truncate.

Pronotum continuous with the flanks; middle lobe of epistoma short) broadly emarginate,

lateral lobes very prominent. craniotus.

Marginal line of thorax distinct.

Mandibles toothed above. trioroimius.

Mandibles not toothed above.

Hind tarsi with first joint equal to 3—4. stiwa.

" tarsi with first and last joints equal. Tiui'irAT.Tis.

Intercoxal process of abdomen narrow, acute.

Middle lobe of epistoma rounded; eyes with superciliary ridge. TBIMYTIS.

Middle lobe of epistoma truncate; eyes with superciliary ridge. ctcyptadius.

Middle lobe of epistoma emarginate; eyes without " " AUCHMOBUJS.

The last three genera may be distinguished from the preceding genera by their robust

form. The body is convex, and in two genera quite globose. The sides of the thorax

arc regularly rounded and narrow gradually from the basal angles. The base of thorax

is as wide as the base of the elytra. The form of the body is therefore regularly oval.

The head is also less prominent and more transverse than in the preceding genera of the

tribe.

CRANIOTUS, Lee.

Craniotus, Lee, Ann. Lye. V, 143.

0. pubescens, Lee., Ann. Lye. 5, 142, the only species of the genus known.

The genus may be readily distinguished from all others of tin; tribe by the very prominent

triangular lateral lobes of the head. The median lobe is very short and broadly emarginate,

labrum prominent, feebly emarginate, anterior angles rounded. The c pi pleural and the

elytra are connate without trace of suture. The metastcrnal parapleural are broad and

without epimcra. The antennuc are longer than the head and thorax, third joint equal to

fourth and fifth. The last joint is small, conical and connate with the preceding, so that

the antennae appear to have but ten joints. The last joint of the maxillary palpi is

broadly triangular, the apical side larger in the male, and much more narrow in the fe-

male. Craniotus is not rare on the Maricopa desert of Arizona under fallen trunks of

Cereus giganteus, from March to November.

Length .45-50 inch.

TRIOROPHUS, Lee.

Triorophus, Lee, Ann. Lye. V, 141.

In Triorophus the mandibles have a superior tooth which clasps the sides of the promt-
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nent middle lobe of the epistoma. This lobe is rounded in front, more acute at its mid-

dle, emarginate at the sides, and with a very convex surface, so that the front is umbonate.

The labrum is not visible. The maxillary palpi have nearly equal joints, the last being

feebly triangular. They are alike in both sexes. The metastornal parapleural are nar-

row, the elytral epipleura; narrow, but separated by a distinct line.

The species of this genus may be tabulated

—

Head smooth, thorax transverse, frontal umbone large. nodi cops.

Head coarsely punctured, thorax transverse, frontal umbone moderate, pun c t a t u s

.

Head punctured or sulcate, thorax quadrate, narrower behind.

Elytra shining. lac vis.

Elytra opaque, pubescent. subpubesc e n s

.

T. nodioeps, Leo., Proo. Acad. 0, 447; Thomson, Arcana, Vol. I, PI. XIII, fig. 7.

This is our largest species, and may be distinguished by the almost entirely smooth

head, the transverse and finely and densely punctured thorax. The frontal umbone is

more convex than in any of our other species. Found in Texas.

Length .30 inch.

T. punotatua, Lee, Ann. Lye. 5, 142.

But one specimen of this species is known, a single dead individual having been

found at Vallecito, Cal. It is stouter and more robust than the other species. The: head

is coarsely punctured, and the thorax transverse coarsely and confiuontly punctured.

Length .25 inch.

T. Levis, Lee., Ann. Lye. 5, 141; rugiceps, Leo., loc. eit.; Lac. Genera) pi. 48, fig. 4.

This is the most abundant of our species. Specimens occur from Tejon, Cal., to tin 1

western base of the Rocky Mountains in Arizona. The thorax is nearly as long as broad

and notably narrower behind, and has its upper surface finely but distantly punctured.

The head varies in sculpture; in some the punctures are very fine and distant, in others

the head is sulcate by the confluence of coarse punctures. These two forms constitute re-

spectively lazvie and rugiceps, 1 have had opportunity of examining many specimens, and

find every shade of variation from one to the other.

Length .25 inch.

T. suli|iu besoens, brownish black, sub-opaque. Head coarsely and densely punctured and longitudinally finely

•sulcate; umbone moderately prominent, finely punctured. Thorax slightly broader than long, sides moderately

rounded. Surface convex, coarsely and densely but not; continently punctured. Head and thorax with sparsely

placed short yellow hairs. Elytra oval, moderately convex, faintly striato-pnnctato with the interstices with two rows

of very faint punctures, sparsely pubescent with the short hairs arranged between the rows of larger punctures. Body

beneath paler. Thorax coarsely and densely punctured, moso and mctastcrna very coarsely punctured, abdomen finely

and sparsely punctured. Length .80 inch.
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Differs from all other preceding species by its opaque surface, sparsely clothed with

pubescence. Our other black and shining species are covered with a white dust or pul-

verulcsccncc easily removed by handling. This same dust-like coat may be noticed on

many of our smooth Tenebrionidae, and the more especially among those of the higher

tribes.

STIBIA, n. g.

This genus differs from Triorophus by the following characters : Front trilobed, mid-

dle lobe triangular slightly deflexed, lateral lobes broadly rounded. Tarsi pubescent and

spinous beneath. Eyes with distinct superciliary ridge, rounded and feebly emarginate.

Mandibles without tooth on upper surface.

The form of the front in the unique species of this genus is entirely different from any-

thing seen in the tribe. The lateral lobes are broadly rounded, the middle slightly de-

flexed, forming an angle with the rest of the front, the ridge being continous with the

sides of the front, so that when the front is viewed from above it appears broadly rounded

as in the next tribe, and thus approaches the form seen in foreign genera allied to Tentyria.

S. puncticollis, black shining, head coarsely and couilnently punctured, thorax moderately convex, coarsely

and densely punctured, one-half broader than long. Sides broadly rounded, margin acute; anglos distinct; anteriorly

feebly emarginate, posteriorly feebly sinuate. Elytra convex, elongate, oval, with nine rows of strong punctures on

the disc, one marginal row and a short scutollar row of 3 or 4 punctures. Beneath coarsely and densely punctured.

Legs ferruginous, brown. Length ..12-38 inch.

Peninsula of California. Collected by Mr. Wm. M. Gabb, to whom I must again ac-

knowledge indebtedness for collections, made in all parts of California, kindly placed at

my disposal.

TRIPHALUS, Lee.

Triphalus, Lee, New Species, 104.

Triphalus differs abundantly from any of the other genera already noted. The form

of front approaches that seen in Trimytis. The middle lobe is rather triangular with the

greatest dimension transverse, the sides arc broadly rounded ; the lateral lobes are; very

distiuct and separtcd from the median by a well defined incisure. The mandibles are not

toothed above. The tarsi are very distinctly pubescent beneath, more so than in any

other genera of this tribe, and with the first joint of the hind tarsi rather shorter than the

last.

T. punctatus, Lee, New Species, 104.

The only species known, is brownish in color, with head and thorax strongly punc-

tured. The elytra have rows of large punctures in lines arranged in eight discoidal and

one marginal series, with a short scutollar row.

Lower California. Collected by Mr. Xantus.

Length .26-33.
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TRIMYTIS, Leo.

Trimytis, Lee, Ami. Lye. V, 141.

With this genus commences a series of an oval, rather robust form. In them the

thorax is as wide at base as the base of the elytra. The intercoxal process of the abdo-

men is triangular and acute. The form of front in Trimytis is nearly that seen in the

preceding genus. The middle lobe is broader with sides less convergent, and truncate,

the lateral lobes are small, rounded and separated from tin; middle lobe anteriorly by a

fissure or incisure, as in Triphalus. The eyes have slight superciliary ridges, more de-

veloped in front of the eyes than above them.

T. pruinosa, Lee., Aim. Lye. V, 141. Form elongate oval, convex, glossy black. Head and thorax densely

but not very coarsely punctured. Thorax one-half broader than long, sides slightly rounded, gradually narrowing from

hind angles, which are rectangular, apex emarginate, base truncate, anterior angles prominent acute. Elytra oval

truncate at base, scarcely wider than the thorax at base, with eight discoidal and one marginal row of rather line

punctures becoming obsolete at the apex; the interstices have a, single row of very fine punctures. Thorax beneath

rather coarsely hut not densely punctured, abdomen finely and very distantly punctured. Length .35 Inch.

Found at times rather abundantly under stones on the plains west of Missouri. When recent the individuals

have a pruinosc appearance, or as if covered with a fine dust-like, efflorescenoe.

Length .20-24 inch.

T. pulverea, n. sp. Pioeous, sub-Opaque, elongate, oval, moderately convex. Head finely silicate from the lon-

gitudinal confluence of punctures. Thorax one-half broader than long, convex, moderately, coarsely and densely

punctured, sides moderately rounded. Base faintly sinuous, angles rectangular. Anteriorly slightly emarginate; an-

terior angles not very prominent. Elytra, oval truncate at base, with eight discoidal rows of rather large punctures

and one marginal; interstices slightly convex with a faint series of punctures. Thorax beneath very coarsely and

densely punctured. Abdomen lews coarsely and not densely punctured. Length .20 Inch.

This species differs considerably from the preceding, notably in the form of the thorax.

The thorax is rather narrower at base than at its middle, the sides are therefore more

rounded than in jprwinosa and the anterior angles are much less prominent.

As compared with pruinosa, this species has more elongate and less convex elytra.

The rows of punctures are better defined and the punctures more closely placed,

so that the elytra are almost striate. When recent, this species is covered with a fine

dust, as in pruinosa. I found but few specimens of this species at ('amp Grant, Arizona,

during the Winter, under stones, etc.

T. ab norm is, chestnut brown, sub-opaque; head rather densely and coarsely punctured; thorax broader than

long, narrower at base than the elytra; disc moderately convex, coarsely and moderately densely punctured, especially

toward the margins; apex feebly emarginate, base slightly sinuate, sides rounded in front, gradually narrowed to the

hind angles, which are rectangular. Elytra elongate oval, subparallel in front, moderately convex with stria: of finely

muricate punctures, confused at base and less distinct at apex. Body beneath coarsely but not densely punctured;

abdomen paler, more shining, and scarcely at all punctured.

Length .20 inch.

This species differs not only from all its congeners, but from the group of genera, in

reproducing a form of thorax more nearly allied to Stibia; all the other species of the

AMERI. PH1LOSO. SOC.—VOL. XIV.—66
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genera of this group have the thorax broadest at base and equal to the elytra, while the

thorax in the present species is narrower at base than at apex. It cannot be referred to

any other genus, and this one character alone appears really too trifling to admit of the

formation of a new one. A single specimen collected by the expedition in Nevada, under

Clarence King.

CRYPTADIUS, Leo.

Cryptadius, Leo,., Ann. Lye. V, 140.

Epistoma with the middle lobe produced truncate, labrum slightly prominent, entire.

Maxillary palpi slender, eyes subemarginate, with a distinct superciliary ridge;. Mentum

large, transverse, entirely filling the buccal cavity. Antennae 11-jointed, slender, slightly

thickened externally ; 3d joint larger. Legs slender, bicalcarate. Anterior tibia? with the

outer angle prolonged. Posterior coxae approximate.

O. inflatus, Leo., Ann. Lyo. V, 140. Black, very convex head and thorax, finely punctured. Thorax short,

narrower anteriorly, sides rounded, . slightly margined. Elytra finely muricato-punctate. Base of antennas and feet

brownish. Length .88 inch.

A single specimen was found at San Diego, and subsequently lost while being sent

abroad for study. No other specimens have since been found.

AUCHMOBIUS, Lee.

Auchmobius, Lee, Ann. Lye. V, 140.

Epistoma with the middle lobe produced, deeply cmarginate, and with convergent

sides, lateral lobes broadly rounded. Labrum moderately prominent, feebly cmarginate.

Maxillary palpi slender, last joint broader oval. Eyes feebly cmarginate and without su-

perciliary ridge. Antennae with the first three joints nearly equal and longer than the

others
;
joints 4-10, gradually increasing in breadth, slightly flattened, last joint oval,

acute and smaller than the preceding. Anterior tibia- with the outer angle prolonged.

Tarsi with spinous hairs beneath.

This genus and the preceding have been removed from the group Thinobatini, in

which they were placed by Dr. Lecontc, on account of the prominence of the middle lobe

of the epistoma. In the tribe named, the epistoma is very broadly rounded and without

any undue prominence of either of the lobes, which are faintly indicated by obsolete

sutures.

A. subhevis, Lee, Ann. Lye. 8, 140.

This insect is of very robust form, broadly oval, and very convex, nearly smooth and

shining, with few fine punctures on the head and thorax, and rather coarse ones on

the elytra. It appears to occur in many parts of California, though rare everywhere.

Specimens occurred most abundantly in Owens' Valley, one at Tcjon, another in the

Southern Coast Range. It varies in size from .3-.4 inch; and one from the latter locality

is smoother and of a longer oval.
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TRIBE III—EPITRAGINI.

Body generally elongate oval, winged ; epistoma with at least a prominent middle

lobe in our species ; labrum prominent; mentum large, entirely filling the gular cavity;

elytra with narrow epiplcurac ; metastcrnum long
;
parapleural narrow ; middle coxae en-

tirely enclosed by the sterna, hind coxa? approximate, intercoxal process of abdomen

acute ; tarsi usually pubescent beneath.

Than this tribe there is probably no other more difficult of position ; each genus pos-

sessing characters peculiarly its own, yet all are connected by many points of structure,

rendering the tribe at least as natural as any of those which precede. Composed origin-

ally in our fauna of but one well defined genus, with characters unknown in any otber

preceding or following it in the Tcntyriida?, it was not a matter of any great trouble to

assign it to a position in an analytical table. The addition of one other genus renders its

study no less difficult in our fauna than Lacordaire found it in the genera of the whole

world.

Two genera alone compose this tribe in our fauna, and may be readily distinguished

from each other as follows :

—

Mcsosternum divided, receiving the presternum. epitragus.

" not divided, presternum not prolonged. sciioenicus.

EPITRAGUS, Lair.

Epitragus, Latr., Hist. Nat. Crust, et Ins. X, p. 322.

The characters of this genus have been so thoroughly exposed by Lacordaire (Genera

des Coleopteres V.) that it is unnecessary to repeat, while any characters peculiar to our

species, or not heretofore noted, will be developed either in the table which follows or in

the description of each species. For a long time but one species was known in our

fauna; our collections now contain eight, either described within a very few years or now

for the first time made known. The epistoma varies considerably in outline and to the

same extent in our species as has been already noticed in foreign ones.

Our species may be arranged as follows :

—

Thorax narrower than elytra; supra-orbital ridge distinct.

Thorax as wide at base as elytra,

Thorax dissimilar in £, and ?.

Anterior angles of thorax very acute and more or

less prominent.

submetallicus.

a c u t u s .

a r u n d i n i s .

c a n a 1 i c u 1 a t u s

Thorax similar in both sexes.

Eyes with supra-orbital ridge; elytra not pubescent.

Eyes without " "
; elytra pubescent.

pruinosus,
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Elytra emarginate at apex.

Elytra entire at apex.

(1 e n t i g e r

.

t o m e n 1 8 u 8

p lumb e u s

.

E. submetallieus, Leo., PrOC. Acad. 7, 224.

This is the largest as well as the most aberrant of our species. The thorax

is narrower at base than the elytra, the sides parallel behind the middle, anteriorly

broadly rounded, anterior angles not prominent, but obtuse. The head is sub-quad-

rate. The epistoma strongly trilobcd, middle lobe rounded and prominent, lateral

lobes very prominent and acute with an emargination between them and the middle

lobe. The sides of the epistoma in front of the eyes do not converge, and the head

thus assumes a more nearly sub-<piadrate form than in any other of the species. The

eyes are very convex and have a strong supra-orbital ridge. The characters above given

seem to be sufficient for generic separation. Genera among Tenebrionidsc threaten to he-

come very numerous, according to the value at present assigned to characters, and 1 there-

fore prefer to indicate as few as possible consistent with anatomical variations.

E. aeutus, Leo., New Species, 878, p. 108. Texas, Kansas anil Mexico.

Length .40-. 50 inch.

E. arundinis, Lee, New Species, 374, p. 108. Middle States, near the coast,

Length .40 inch.

E. c a n a 1 i o u la t U 8 , Say, Long's Exped. 2, 281. Colorado, New Mexico and Arizona.

Length .40-. 45 inch.

These three 1 species have been so thoroughly described and compared, (Lee. loc. cit.)

that nothing further need be said. The form of epistoma varies sufficiently to enable

each species to be recognised by it. The middle lobe is most prominent in tin; first two,

broadly rounded in the third. The lateral lobes are more prominent in the second and

least evident in the first; in all the sides of front are slightly convergent. The thorax is

dissimilar in the sexes. In the male the thorax is slightly flattened at the middle of the

disc, bounded by two slightly elevated ridges, between the ends of which the anterior

margin of the thorax is emarginate. The anterior angles in all three species are very

acute and prominent.

E. prninosn s, rufo-pioeous, shining, with scarcely any metallic lustre, elongate oval Convex, surface moderately,

coarsely and not densely punctured, elytra] punctures not in stria;. Eyes with supra-orbital ridge limited within by a

distinct longitudinal groove. Thorns broader than long; anteriorly, feebly emarginate!, angles rectangular, sides

feebly rounded from the base, marginal line slightly convex downwards, base feebly sinuate, angles scarcely acute.

Beneath, very coarsely and sparsely, abdomen linely and densely punctured, and with a very sparse and short pubes-

cence. Length .48 inch. When recent, covered with a lino cinereous efflorescence.

Collected by myself in Owens' Valley, Cal.; Arizona, Coll. Lee.

With tLis species commences a series in which the thorax is similar in both sexes, and
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the anterior angles of the thorax are less acute and prominent than in the three preceding

species. From canaliculatus, with the female of which it may be confounded, it may be

readily distinguished by its coarser and less dense punctures, by its color and by the

strong supra-orbital ridges with the longitudinal groove within.

E. dentiger, dark aeneous, elongate oval convex, surface not coarsely and very sparsely punctured. Thorax

broader than long, narrowed in front, feebly emarginato anteriorly, sides feebly rounded from the base, angles acute,

base strongly sinuate. Elytra with cinereous pubescence arranged in irregular patches, apex apparently emarginate,

marginal line of elytra not extending to apex, but terminating in a small tooth near it. Base of elytra emarginate

and with a faint impression within the humeri. Beneath, finely punctured and sparsely covered with cinereous pu-

bescence. Length .4G-.48 inch.

Not rare at Camp Grant, Arizona, under the bark of mesquit. May readily be dis-

tinguished from all the species by the peculiar arrangement of the pubescence, as well as

by the apparent emargination of the elytra (when viewed from above) caused by the ab-

rupt termination of the marginal line of the elytra in a small tooth near the apex.

E. tomentosus, Lee, N. S. ;576, p. L09. Florida. Length .40 inch.

E. plumbeus, Lee, K. S., 875, p. 10!!.

These two species have the thorax much more transverse and with less evident ante-

rior angles, than any of the preceding species. From each other they may be readily dis-

tinguished by the characters in the table, as well as by those given by their author.

E. plumbeus has more rugose elytra than any other species.

Length .40 inch.

Occurs in the Trans-Mississippi region.

The Epitragi of the whole AVestern Continent appear to need a thorough revision, no

monograph to my knowledge having ever been published. From the small amount of

study given to the species foreign to our fauna, the groups appear sufficiently well marked

and the species so abundantly distinct, that the task would prove by no means a difficult

one to any student with large scries of specimens.

SCTIOENICUS, Lee.

Schoenicus, Lee, Now Species, p. 109.

S. puberulus, Lee, loo. cit. p. 110.

The description of this insect has been so recently published, that further comments

are unnecessary.

Length .34 inch.

Found in Georgia, Florida, and New Jersey (Cab. Ent. Soc).

AMEKI. FHILOSO. SOC VOL. XIV C>7
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TRIBE IV—CNEMODINI.

Mentum large, completely filling the gular space, lateral processes of gula triangular,

applied against sides of mentum. Front with a prominent middle lobe completely con-

cealing the labrum. Presternum not produced. Mesosternum short, not prominent be-

tween the coxa? ; coxa; entirely enclosed by sterna, trochantin visible. Metasternum long,

(body winged) parapleural parallel. Intercoxal process of abdomen acute. Tarsi with

two rows of short spine-like hairs. Legs slender, anterior with the apical angle produced

and with a single short spur. Antennae 11-jointcd, last joint oval acuminate.

CNEMODUS, Horn.

Mentum large, transverse, concealing maxillae and ligula, hexagonal, rounded in front.

Labrum concealed. Mandibles deeply cmarginate and with an acute tooth at tip, and

deeply grooved on their outer face. Maxillary palpi short, first joint obconical and larger,

second shortest, last oval. Front with a prominent middle lobe, with a reflexcd margin

and cmarginate, sides of front broadly rounded; head short, broader than long, eyes

prominent and coarsely granulated. Antennae equalling half the length of body, rather

slender, slightly thicker at tip, glabrous
;
joints nearly equal in length, except eleventh,

which is shorter, oval and acuminate at tip ;
joints thickened at distal extremity. Thorax

slightly transverse, somewhat narrower than the elytra. Scutellum triangular, longer

than wide. Epipleurae extending to the tips of elytra, narrow, anteriorly badly defined.

Legs slender, tarsi long, slender, exceeding in length their respective tibia;; joints slender,

cylindrical, last joint longer. Anterior tibiae flattened, external apical angle prolonged,

and with an acute tooth at middle of external edge, and with a single spur.

With the above characters I define a tribe and genus having nothing known to me,

allied to them. In form the unique species resembles Hypselops, Sol., and it is possible

that this South American genus should be associated with the one now under considera-

tion. So many curious characters arc found blended in this insect, that it is really diffi-

cult to tell to which most prominence should be given. The legs bear a striking resem-

blance to those of some of our Lamellicornia, as Macrodactylus or Dichelonycha.

C. testa c ens, yellowish testaceous, head ohtusc, as long as broad, moderately coarsely punctured between and

in front of the eyes. Thorax wider than long, convex, sides broadly rounded, anteriorly feebly emarginate, angles

obtuse, posteriorly truncate angles distinct, disc nearly smooth, moderately shining, more coarsely punctured toward

the lateral margins. Marginal line scarcely distinct, pronotum almost continuous with the flank. Elytra elongate,

subparallel, twice as long as head and thorax, surface shining, and densely acieulately punctured, humeral angles dis-

tinct, obtuse. Beneath faintly and sparsely punctured and sparsely clothed with yellowish hairs. Length .32,

width .11 inch.

The whole surface of the body appears to have been, when recent, covered with very

short, sparsely placed, sub-erect hairs. Those on the under surface of the body are short,
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sparse and recumbent, except upon the presternum, where they are much longer and
erect. For the unique of this interesting species I am indebted to Capt. John E. Hill of

the California Volunteers, to whose industry, exercised under the excessive heat of the
Summer at Fort Yuma, I owe many fine species.

TRIBE V—TIIINOBATINI.

Body more or less elongate oval, with or without wings. Epistoma broadly rounded
without prominent middle lobe. Mentum large, concealing the parts above. Middle
coxee without trochantin, coxa? enclosed by sterna. Intcrcoxal process of abdomen acute.

Tarsi ciliate beneath.

As here recognised but two genera constitute the tribe, as follows :

Anterior tibiffi with outer angle prolonged. eurymetopon
truncate at tip. emmenastus.

The character made use of by Lacordaire for defining the groups of genera of the tribe

appears to be of no value whatever, species occuring in both our genera with and with-
out wings.

ETJRYMETOPON, Each.

Eurymetopon, Each., Zool. Atl. IV, p. 8.

In this genus the apical angle of the anterior tibia; is prolonged and acute and the
eyes have a well defined supra-orbital ridge.

Our species are as follows :

Margin of front continuous. Winged.

Not winged.

Margin of front with a slight notch on each side.

Anterior tibia; scarcely serrate, winged.

rufip e s

.

con vex i co lie .

bicol o r

.

p u n c t u 1 a t u m

.

s o d a 1 i s

.

s e r r a t u in .

Anterior tibia; distinctly serrate, winged.

E. ruflpes, Each., Alias IV, j>. 8; pi. 18, fig. I; ubnorme, Lee. Ann. Lye. 5, 188.

Not ran; under mesquit bark, Arizona.

The synonymy is determined from a duplicate of Eschscholtz's type in [lie cabinet of

Dr. Lcconte, who described his species under the impression that rujipes was apterous.

Length .30-.35 inch.

E. convexicollo, Leo. loo. cit.

Very distinct by its much more robust form, shorter, and apterous. Is not rare under

stones everywhere in California.

Length .30 inch.
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E. bioolor, elongate oval, convex, head and thorax brownish ferruginous, remainder of body black. Head

densely and coarsely punctured, more sparsely near the occiput. Thorax transverse, one-half broader than long,

slightly narrower in front, densely and coarsely and at the sides conlluently punctured; anteriorly feebly emarginate

angles not prominent; posteriorly bisinuate angles acute, moderately prominent; sides broadly rounded from the base

to apex. Elytra black, oval, closely aciculately punctured in striae, interstices more finely punctured. Prostornum

very coarsely and continently punctured, pectus and abdomen coarsely and moderately densely punctured, legs and

antennae ferruginous. Length .26 inch.

Quite distinct from convexicollc by the characters above given. The hind angles are

more acute and prominent than in any other of our species. Specimens rarely occur in

which the entire color is black. It is also more robust than the: species already referred to.

E. p u uc tula turn, Lee, N. Spec, 300, p. 105.

One of the most singular species of the genus in several characters. The penultimate

abdominal segment in the male is short and broadly emarginate, as in the other species.

The same segment in the female has a deep emargination each side of the middle, leaving

a central acute tooth or lobe extending to the middle of the last segment. In this and

the following species the line of the front is not continuous. On each side of the front at

the termination of the supraorbital ridge, is a slight notch, being in this genus the last

trace of the trilobed front seen in all the preceding genera.

Length .27 inch.

E. sodalis, alate, brown, scarcely shining, elongate oval, head coarsely and densely, thorax less densely punc-

tured. Thorax broader than long, sides broadly rounded, scarcely narrower in front, angles obtuse. Elytra aciculately

punctured in distinct stria;. Beneath very sparsely punctured. Feet, palpi, antennas and margin of front paler.

Length .22~.24 inch.

Not rare in Owens' Valley, and occasionally found at Fort Yuma, California.

Differs from the preceding in having the sides of the thorax regularly rounded, scarcely

rounded anteriorly, and by the anterior angles being obtuse, as well as in the absence of

the peculiar sexual characters of the preceding.

E. serr a turn, Lee, N. S. 867, p. 10G.

This species has the anterior tibiae distinctly and, for its size, strongly serrate.

Length .12 inch.

E. ochraceum, Esch., loc. cit.

Is unknown to mc. I suspect it to be an immature specimen of ccmvexicolle, 1 joc.

EMMENASTUS, Motsch, (emend. Leo.)

Emmenastus, Motsch., Bull. Mosc. 1845, 1, 75.

Regarding this genus there may yet be room for some doubt. Manncrhcim states

that E. rugosus, Motsch., the type of the genus, is merely a specimen of Blapstinus pul-

verulentus, while in the cabinet of Dr. Lecontc a specimen of Ooniontls subjpubescene bears
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the name of E. rugosus, from the hand of Motschulsky. While rejecting the typical

species to the doubtful list, the genus must be retained, an illustration of the prediction of

a genus by an author who at the same time commits a specific blunder in doing it.

Our species thus far known, arc as follows

:

Winged species—metasternum long. t e x a n u s .

1 o n g u lus.
Apterous species—metasternum short.

Larger species ; fuscous or ferruginous.

Small species; black, with paler legs.

Margin of thorax sub-parallel behind middle; angles

rectangular.

Margin of thorax sinuate near hind angle, angle acute.

" rounded and gradually narrowing to

apex.

Margin of thorax rounded, wider at middle, angles

obtuse.

punctatus.
s u b o p a c u s

.

p i n g u i s .

a t e r

.

acutus.

o b e s u s

.

obtusus,

E. texiinus, Leo., N. Spec;. 872, p. 108. Texas. Length ,80 ineli.

E. Ion g ul us, Lee., Ann. Lye. 5, 188. (Eurymetopon) Southern Cal. and Arizona.

This species differs from the preceding in having the base of the thorax much less dis-

tinctly sinuate, angles more obtuse. The surface of thorax at middle is very sparsely

and at the sides continently punctured, while in t e x a n u s the surface is densely and very

evenly punctured.

E. punctatus, Lee., N. Spee. 868, p. 108. Lower California.

Recalls the form of Eurymetopon rufipos. Length .30-.37.

E. su bop ;ieus. Elongate oval, subopaque, moderately oonvex, head densely and ooarsery punctured; thorax
coarsely and moderately densely punctured, punctures more dense at the sides; wider than long, narrowed in front,

anteriorly emarginate, posteriorly truncate, sides feebly rounding from the base, angles obtuse. Elytra distinctly
punctured in striie, interstices Hat, subopaque and smooth. Beneath paler, prothorax and pectus densely and coarsely
punctured, abdomen not coarsely and moderately punctured. Length .85 inch.

Found at Fort Grant, Arizona,, under stones. Third much more convex than punctatus
and more elongate and less obese than pinguis.

M. pi nguis. Leo., N. Spec., p. 107. Lower Cal.

A very robust Coniontis-like form.

Length .30 inch.

E. atcr, Lee, Ann. Lye. 5, liSO. (Eurymetopon.) California.

Black, with brownish or ferruginous legs, regularly oval and convex. Thorax with
the sides parallel behind the middle and with the angles rectangular. Length .20 inch.

AMERT. PHILOSO. SOC VOL. XIV. (18
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E. aeutus. Black, subopaque, elongate oval, convex. Mead and thorax densely and coarsely punctured.

Thorax broader than long, narrower at apex, base truncate, sides broadly rounded anteriorly, sinuate near hind angles,

which are acute. Elytra oval, punctured in Irregular stria;, truncate at base, humeral angles acute and prominent.

Beneath coarsely and not densely punctured. Length .19 inch.

Nebraska, collec. Leconte. Can with difficulty be distinguished from ate,r except by

the margin and angles of thorax.

E. obesus, Lee, Ann. Lye 5, p, 188 (Kurymetopou); eonvexus, Lee., N. Spec. 8, p. 107.

I unite the above two species, being unable to discover any difference save a little

more rounding of the sides of thorax.

From California, New Mexico and Nebraska. Length .20-26 inch.

E. obtusus, Leo., N. Spec, p. 107.

This is much flatter than any of the smaller species, more elongate and with the sides

of the thorax more strongly rounded and narrower at base than middle.

Middle California. Length .30 inch.

E. rug os us, Motsch., Bull. Mosc. 1845, I, p. 75.

Is unknown and the description unrecognisable.

From Sitkha.

TRIBE VI BATULIINI.

Mentum large, concealing ligula but exposing the bases of the maxilla?, and with a

broad gular peduncle. Middle coxa? entirely enclosed by sterna, trochantin invisible. In-

tercoxal process of abdomen triangular. Legs short, tibial spurs distinct. Tarsi short,

spinose beneath.

I have removed Anepsius from the tribe, as it has the middle coxae open externally

and the trochantin visible. It will be found in the next sub-family. The single genus

Batulius constitutes this tribe, containing but two species.

BATULIUS, Lee.

Batulius, Leo., Ann. Lye. V. 148.

B. set os us, Lee., Ann. Lye. 5, 148.

Length .14 inch.

Occurs in the Deserts of the Gila.

B. r ot undicollis, Lee, Aim. Lye 5, 14.8.

These are both small testaceous insects. The former is the larger, more robust and

sparsely covered with yellowish hairs. The sides of the thorax are broadly rounded and

the disc more convex. In rolundicoUis the thorax is shorter, somewhat narrower behind,

and less strongly rounded on the sides.

Length .10 inch.

Occurs with the preceding.
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TRIBE VII—ZOPHEBINI.

Mentum large, barely concealing ligula and maxillae, inserted on a broad short gnlar

process. Middle coxae entirely enclosed by sterna, without trochantin. Anterior coxa:

widely separated. Tibial spurs very minute. Eyes very finely granulate. Body elon-

gate, apterous and covered with asperities.

Four genera are comprised in this tribe:

—

Tarsi sulcate; ligula concealed.

Antennae received in deep grooves.

Joints 9—11, connate, truncate at tip. zopherus.

" 10-11, " , pointed " " phi/eodes.

Antennal cavities obsolete behind, antenna) as in Phlceodes. noserus.

Tarsi not sulcate ; eyes prominent, antennae not received in grooves.

Antennae with joint 10 broader than 9 and 11, and free. PHELLOPSIS.

n o dulosus,

elegan s.

ZOPIIEIUJS, Be Cast.

Zopherus, Cast., Hist. Nat. Ins., Col. II, p. 205.

The Zopheri are much more convex than the species of the other genera of this sub-

family, and present well defined specific differences among themselves.

Six species arc known to inhabit our Territories

—

Elytra quadritubcrculate at apex.

Elytra bituberculate at apex.

Body above with, narrow white marginal band from anterior

angle of thorax to apex of elytra.

Body above entirely black.

Elytra with smooth elevated tubercles.

Tubercles round, very convex, approximate and shining, c o n c o 1 o r

.

Tubercles round, flattened, distant and subopaque. guttulatus.

Tubercles elongate, flattened, moderately shining. t r i s t i s

.

Elytra finely granulate, opaque. o p a c u s .

Elytra finely punctured, moderately shining. gracilis.

Z. no dulosus, Sol.,* Ann. Ent. Soo. Franco V—42. Texas.

* Since this paper lias boon placed in the hands of the Society for publication, I have been informed by letter

from M. A. Salle, of Paris, that our common Texan species quoted in all American authors as Z. nodulosus, Sol., is

not that species, and should receive another name. In a monograph of all the species of Zopherus, prepared but still

unpublished, Salle proposes to call it Haldemani. A true specimen of nodulosus, Sol., is now before me, having

been sent me by Salli:, to whom the type was accessible. Nodulosus is more elongate, less robust and rather less con-

vex. The black spots of the thorax are more numerous and cover a larger space without becoming confluent into a

large patch, as in haldemani. The black spots of tho sutural row are small, elongate oval, distant and not confluent
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This very beautiful little species may be readily known by the characters above given.

The narrow white margin of the elytra is equal to about a third of the width of each ely-

tron. The rounded elevated black tubercles contained in this white space are much more

distinct than on any other portion of the elytral surface. Toward the suture they become

more flattened, their arrangement more confused and their boundaries very poorly defined,

so that they appear to range from one unto the other.

A single specimen collected by D. Palmer, in the Canon de Chelly, New Mexico, and

kindly placed at my disposal, through the Agricultural Bureau at Washington.

Occurs in eastern New Mexico, at the base of Rocky Mts.

Z. concolor, Lee, Ann. Lyo. V. 130.

Z. guttulatus, Horn, Trans. Eat. Soo. 1867-180.

Southwestern Texas. Coll. Am. Exit. Soc.

Z. tristis, Lee, Ann. Lye. V. 130. Colorado and Gila Deserts.

Not rare at Fort Grant, Arizona, under loose bark of mesquit.

Z. opaeus, Horn, Trans. Ent. Soc. 1887-101.

Specimens from Nevada, in my cabinet and that of H. Ulke.

Z. gracilis, Horn, Trans. Ent. Soo. 1807-101.

Unique specimen from Tort Whipple, Arizona, in cabinet of Dr. Leconte.

A monograph of our species may be found in Trans. Ent. Soc. of Philadelphia, 1867,

pp. 159 et mq.

PHLCEODES, Lee.

PhUcodes, Lee, Class. Col. N. A. p. 210.

Ageonoma, Pasooe, Journ. Ent. II, p. 487.

Two species from California belong here. Both are moderately elongate, depressed

insects, with surface very coarsely sculptured.

into a long black stripe, as in lialdemani. In the former species the elytra have the black spots between the suture

and sides much larger and more numerous, while the similar region not only of the elytra but also of thorax in lialde-

mani, is in major part white. The white patches of the under surface are larger in nodulosus and occur on each

side of the head, presternum, meso and metasternum, and first, second and third abdominal segments. In all cabinets

the name Z. lialdemani, Salle, should be substituted for that of Z. nodulosus, \ llald.

Z. elcgans, similar in form to tristis or concolor, but rather more slender; black, subopaque; thorax longer than

broad, broader in front, sides moderately rounded and gradually narrowing to base, surface moderately convex, with

sparsely placed distinctly muricate punctures, each bearing a scale-like hair; margins with a narrow white space, in

which are included moderately elevated, smooth round black tubercles. Elytra elongate oval, narrower than the

thorax, moderately convex and with nine rows of tubercles more confused and less distinct at the suture, and becom-

ing more rounded, distinct and distant toward the sides, where there is a narrow band of white containing three>of

the rows of tubercles. Body beneath black and opaque, very sparsely punctured, each puncture with a scale.

Length .00 inch.
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P. diabolic us, (Nosoderma) Ann. Lye. 5-180, and Pacify R. R. Reports and Surveys IX, Append. 1, pi, 1, fig, 2.

From California. Abundant at San Jose. Length .6-8 inch.

T. i> ust u losus, Lee., Class. CoL N. A. 816, (Nosoderma); Proo. Acad. 1859-77.

Differs from the preceding in the much finer granulation of the surface, and by the

total absence of the white patches at the humeri and apices of elytra. Both species occur

under dead oak bark, pustuloaua being very abundant at Tejon,

Length .60-.85 inch.

NOSERUS, Lee.

Noserus, Lee., Class. ColL N. Am. 816.

N. plioatus, Leo., loo. oit. (Nosoderma) Leo., Proo. Acad. 1859-77.

Not rare at Fort Tejon, under oak bark.

Length .55-72 inch.

PHELLOPSIS, Lee.

I'licllopsis, Leo., Class. Coll. N. Am. 816.

1'. poroata, Lee., loe. oit. (Nosoderma) Lee., Proo. Acad. 0—235.

Occurs abundantly in Oregon.

Length .55-.G2 inch.

P. oboordata, Leo., Class. Coll. N. Am. 816; (Boletophagus) Kirby, N. Z. 886. Eastern and Middle States

and Canada.

These two species are closely allied and not easy to describe as distinct. Porcata is,

however, dark brown, while dbcordata is ferruginous brown. Both species may be described

as having the following elytral sculpture: 1st. A sutural elevated ridge. 2d. A ridge ex-

tending from the base of elytra more or less continuous, terminating in a tubercle. 3d. A
short ridge. These are separated from each other by a row of deep perforations. In por-

cata the second ridge is continuous and the third not very prominent ; in oboordata,, the

second ridge is interrupted at its lower half, and consequently not reaching the tubercle,

and the third very prominent. Similar in length to the preceding.

TRIBE VII I USECII1NI.

Mentum moderately large, broadly rounded in front and barely concealing the ligula.

Middle coxae enclosed by sterna, trochantin not visible. Coxuc widely separated. Tarsi

not sulcate beneath. Antenna) eleven jointed
;
joints free, last rounded and larger than

preceding. Antenna! groove marginal, visible from above. Eyes rounded, coarsely

granulated.

TJSECHUS, Motsch.

Useelius, Motsch., Bull. Mose. 1845-1, p. 7!).

U. laoerta, Motsch., loc. cit. Rhagodera tuberoulata, Motseli., (nee Mannerheim) Etudes Entom. Ann. V.

p. 22.

Found near Santa Cruz, Cal. Length .20 inch.

For a roller account of this insect see Proc. Ent. Soc. 18()7-2!K5.

AMKKI. PHILOSO. 800.—VOL. XI V ('>'.)
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TRIBE IX STENOSI1NI.

Mentura large, inserted on a gular peduncle, maxillae exposed, ligula partly visible.

Trochantin not visible. Coxa? moderately separated. Legs feeble, tibial spurs obsolete.

Tarsi ciliate. Antenmc eleven jointed. Elytra feebly embracing body. Head strongly

constricted behind. Eyes divided (in our species), coarsely granulated.

One genus in our territory belongs to this tribe.

A KyROSCHIZUS, Leo.

Ancoschizns, Lee, Ann. Lye. V. 138.

It is incorrect that the; eyes have been said to be entire. They are divided by the

side of the head, the larger portion being enclosed between the margin and another lon-

gitudinal elevation, while a smaller portion, sometimes of only three or four lenses (in

costipennis), is visible beneath. Attention was directed to this by the discovery of a

second species in which one-third of the eye is below the margin of the head.

A. costipennis, Lee, Ann. Lye. V. 188; Lao. Genera, PI. 49, flg. 4; Thomson, Arcana, PI. XIII, fig. 11.

Occurs from Vallecito, Cal, to near Fort Cumtnings, New Mexico.

Figured by Lacordaire, Gen. des Colcop., pi. 49, fig. 4 (poor figure).

A. suleieollis, light brown, head elongate oval, gradually narrowing behind the eyes, coarsely punctured,

each puncture bearing a yellowish scale-like hair, opistoma smoother; thorax longer than broad, smaller and narrower

than head, disc coarsely punctured and with yellowish scale-like hairs; slightly channelled longitudinally and with

two obtuse elevated ridges bounding the groove; thorax narrower behind, sides anteriorly strongly rounded, poste-

riorly sinuate with distinct angles, apex and base truncate; elytra elongate oval, humeral angles not distinct, with

lour acute costa; on each elytron, interstices Hat, with a double row of very coarse punctures; body beneath rather

finely punctured and with sparsely placed yellowish scales. Legs witli yellowish scale-like hairs. Length .10 inch.

Collected in Owens' Valley, California, under stones in very dry places, and very fre-

quently, though probably merely accidentally, with ants. Very abundant during Spring

and Summer.

Differs from all our other species by the very narrow thorax. Anteriorly the sides

are broadly rounded, posteriorly becoming sinuate and narrowing so that the base is one-

half smaller than the broadest part of the thorax. The elytra are elongate oval as in cm-

tipennia, the costte have a row of recumbent scale-like hairs, the interstices are usually

fiat, though at times faintly carinatc. The elytral eosta: are lour in number (including

the sutural), the first and second do not extend to the tip and are unequal in length, the

first being longer, the third extends from within the humeri to the apex, the fourth is

marginal and unites with the third near the apex.

A. regularis, dark brown, head rotundate-oval, broadly rounded behind the eyes; thorax longer than broad,

scarcely narrower or smaller than the head, disc feebly channelled, anteriorly and posteriorly truncate, sides ante-

riorly rounded, gradually narrowing posteriorly. Elytra elongate oval, costate, interspaces Hat with a double row of

very coarse punctures. Length .18 inch.
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Fort Grant, Arizona, under stones, not common. In sculpture and the arrangement

of the scale-like hairs this species resembles the last, but differs in color and form of head

and thorax.

A. iirmii, t;us, dark brown, head oval, rounded and narrowing behind the eyes, and suddenly narrowing- to form

the neck, with its hind angles moderately distinct; thorax subquadrate, feebly channelled, sides feebly rounded an-

teriorly and slightly narrowing behind. Elytra oval, costa3 less distinct, interstices slightly carinated and with two

rows of coarse punctures. Anterior femora armed at middle with a small acute tooth, middle femora with a tubercle,

posterior femora mutic. Length .10 inch.

One specimen, Owens' Valley, collected during October, 1862.

As in the preceding species, the head, thorax, edges of costee, under surface of body

and legs are sparsely covered with the yellowish scale-like hairs.

The species of this genus seem to be becoming numerous. Doubtless others remain

in the unexplored desert regions of the West, to reward any one who has sufficient pa-

tience to find stones under which they can find lodgment, and endurance to withstand

the heat that has been as high as 125° Fahr. in as protected a place as possible, and

during tin; season too, when Tenebrionida? are most abundant.

To facilitate the recognition of these species, I add the following table:

Femora mutic, unarmed.

Thorax not channelled on disc.

Thorax with disc grooved.

Head elongate oval, thorax much narrower behind.

Head rotundate-oval, thorax feebly narrowed.

Femora (anterior and middle) armed with a small acute tooth or

tubercle at middle. a r m a t u s

.

Costipennis, Lee, differs besides by having the hairs on the surface of the body darker

in color, and on the edges of the costa: almost erect. The thorax regularly convex and

all the angles more distinct. The species are all nearly uniform in size, varying only

from .15-18 inch.

c o s t i p e n 11 i s

sulcicol 1 is.

regularis.

TRIBE X— 1 )AC0DER1 N 1

.

Mention large lunate, concealing base of maxilla), ligula exposed. Middle coxa; en-

closed by sterna, anterior coxa) contiguous. Antennae ten-jointed, eyes oval, coarsely granu-

lated. Head suddenly constricted behind. Tibial spurs very small, tarsi pubescent.

DACODEIIUS, Lee.

Daooderus, Lee., Proo. Acad. 1858, 74.

1). stria.tlo-eps, Lets., Proo. Acad. 1858-74; Thomson, Arcana, 1, pi. XII, fig. G.

A single genus and species constitutes this tribe, remarkable for the contiguity of the
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anterior coxee. The head is suddenly constricted behind the eyes, partly forming the an-

gle. The eyes are oval, longitudinal and bounded beneath by the margin of the head.

The thorax is strongly constricted at its middle, with a tubercle on each side bridging

the constriction and uniting above the parts before and behind it. The elytra are elongate

oval, flattened above, cmarginate at base, with the angles very distinct ; epipleunE narrow.

Length .18-20 inch.

This insect, recalling remarkably the Rhyssodes, is found over a large extent of

country, and is probably not rare, specimens being found from Vallecito, Cal., to Fort

Grant, Arizona. It usually occurs in small colonies of three or four, under stones in very

dry places, and when captured feigns death so persistently that L have never seen one

walking.

There remains but one insect described in this sub-family whose position has been un-

accounted for, Dysmathes Salilbergii, Mann. From the measurements and characters as-

signed to this insect, I am inclined to believe it identical with the Amphi/oa insolens.

Lee., and so stated some months since in a verbal communication to the American Ent.

Society.

Sub-Family II.—ASIDIILF.

The essential character of this sub-family is,—the middle coxae arc not entirely en-

closed by the sterna, but are open externally and completed by the parapleural. The

The trochantin is here always more or less visible. The tarsi arc for the most part spinose,

in but one genus silky pubescent (Nyctoporis).

This sub-family consists in our fauna of six tribes, which may be arranged in the fol-

lowing order

:

Labrum scarcely visible

;

Anterior tibia? broadly dilated.

Anterior tibia? slender.

Tarsi pubescent, spurs minute, genee prominent,

Tarsi setose, spurs large, genee not prominent.

Labrum prominent, in great part visible
;

Intercoxal process of abdomen broad, truncate
;

Meiitum large, ligula scarcely visible.

Mcntum small, ligula lunate exposed.

Intercoxal process acute, triangular.

ANEPSIINl.

NYCTOPORINI.

CRYPTOGLOSSINI.

ASIDINI.

BRANCHINI.

C0NI0NTINI.

TRIBE XI ANEPSIINI.

Mentum moderate, supported by a short broad gular peduncle, ligula concealed, max-

illae visible. Epistoma rounded in front, labrum entirely concealed. Middle coxae open
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externally. Anterior tibise broadly dilated with stout spurs, tarsi with spinose hairs be-

neath. Antenna? slightly thicker externally.

ANEPSIUS, Lee.

Anepsius, Lee, Ann. Lye. V. p. 147.

A. delioatulus, Leo., Ann. Lye. 5, 147-1.48.

A small (.17 inch) insect, with brownish head and thorax and black elytra. The

thorax and head are continently punctured, the elytra punctured in strise. The eyes are

almost entirely divided. The under surface and legs are ferruginous. Occurs at Valle-

cito (Leconte), and in Owens' Valley, where many specimens were found under stones.

TRIBE XII NYCTOPORINl.

Mentum moderate, supported by a short broad gular peduncle, ligula hardly visible,

base of maxillae exposed, gense very prominent. Anterior tibiae slender, spurs small on

all the legs, tarsi silky pubescent beneath.

NYCTOPORIS, Esch.

Nyctoporis, Eseli., Zool. All. IV, p. 11.

This genus, only one of the tribe, is remarkable for the vestiture of its tarsi. Its spe-

cies appear to be confined exclusively to maritime California, and to the region of the

Coast Range.

Our species arc four in number, as follows:

Mead strongly carinatc.

Thorax with two deep fovea?. c r i s t a t a .

g a 1 e a t a

.

c a r i n a t a .

eequicollis.

Thorax not foveate,

Head not carinate ; thorax not foveate.

NJ cristata, Esoh., Atlas Heft. IV, p. 11, a very rare species. Length .50 ineli.

N. galeata, Lee., Pacif. B. K. Rep, IX, Append. I, p. 49, pi. 2, fig'. 1.

This species is closely allied to the preceding, and it is very doubtful whether they are

distinct. A typical specimen of cristata is in the collection of Dr. Leconte, and we are

thus enabled to make perfect comparisons. In both species the elytra are ornamented

with acute ridges interrupted, forming rather a series of short elevations or catenulations.

The only essential difference between the two species appears to be in these ridges. In

cristata they are rather longer, less acute on top and higher than in galeata. The two

forms thus appear to differ strikingly at first sight, but an analysis shows but little of spe-

cific value, and it is highly probable that other forms from the northern portion of Cali-

fornia will unite the two. Found abundantly near San Francisco.

Length .50 inch.

A MEM. PH1LOSO. SOC VOL. XIV.- -70
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N. oarinata, Lee, Ann. Lye. 5-138.

Differs from the two preceding in the absence of thoracic foveas and in the elytral

sculpture. In this species the elytral costae are alternately continuous and interrupted,

the former being higher and crenulate, the latter merely rows of small elevations between

the higher costa;.

Not rare in Southern California (Tejon, San Pedro and San Diego).

Length .50-62 inch.

N. sequicollis, Escli., loc. cit.

The head is not cristate, the thorax not fovcate, and the elytra ornamented with rows

of elongated tubercles less prominent than in any of the preceding species. Not rare at

San Francisco and Tejon.

Length .50 inch.

TRIBE XIII CRYPTOGLOSSINI.

Labriun almost entirely concealed. Eyes reniforrn, not coarsely granulated. Mentum

moderately large, supported by a broad gular peduncle, exposing maxillae and concealing

ligula. Elytra with narrow epipleime and moderately embracing the body. Body apter-

ous. Tibiae with moderately long, slender spurs. Tarsi spinous beneath.

The genera of this tribe are two in number, and differ as follows

:

Last joint of antennae oval, acute, scarcely smaller than preceding joint

;

antennae scarcely flattened. centrioh'era.

Last joint of antennae truncate, much smaller than preceding joint

;

antenna strongly flattened. CRYPTOGLOSSA.

I have found it necessary, owing to the discovery of new species, to annex the genus

Oochila, Lee, to Centrioptera, the form of mesosternum being a character of scarcely any

value in this genus, and the denticulation of the hind thighs of still less ;
specimens un-

doubtedly C. spiculifera, are in my cabinet, with almost entirely smooth thighs, while spe-

cimens of Oochila have thighs with rather coarse grannies. The degree of rugosity or

spiculation of the elytra at its sides, appears to determine the presence or absence of the

femoral denticulations, and is consequently not even of specific value.

<J ENTRIOPTERA , Mann.

Mann. Bull. Mosc. 1843, p. 34.0. Oochila, Loc, Class. Col. N. A., p. 220. Asbolus (part) Le ( ;.

For convenience in recognising our species I add the following table

:

Elytra with series of more or less evident tubercles becoming spiculate at the sides near

apex. Hind thighs within more or less denticulate or granulate.

Presternum produced behind the coxae.
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Head and thorax smooth.

Mesosternum slightly declivous.

Mentum very coarsely punctured, convex at middle, spiculifera.

Mentum nearly smooth, with a longitudinal median

ridge. m u r i c a t a

.

Mesosternum and metasternum exactly on same plane. asperata.

Head and thorax very coarsely punctured. variolosa.

Prosternum not produced, truncate ; elytra, scarcely spiculiferous. s e r i a t a .

Elytra stria-to-punctate, not at all spiculiferous, prosternum produced,

hind thighs distinctly granulate within. (Thorax broader than

long.) in fans ta.

C. spiculifera, Leo., Proo. Acad. 1861-887.

Our largest species, distinguished from mwicata by the greater development of the

spicules at the sides of the elytra near the apex, and by the difference in sculpture ol

mentum. The mentum is very coarsely and even confiuently punctured, and broadly

convex along the median line, bounded on each side by an oblique shallow groove. This

sculpture of mentum seems to distinguish from the succeeding species, individuals as small

and as smooth as that species usually presents.

I believe this species to be identical with that of Mannerheim (caraboides), but cannot

settle the question definitely without a type of that species or some fuller description.

Not rare on the peninsula of Lower California.

Length 1.08 inch.

O. murioata, Lee, Ann. Lye. 5-142.

Resembles the preceding, but is smaller and with much less developed spicule. The

mentum is smooth and with but ibw very distant large punctures, and with a longitudinal,

more or less acute, median ridge.

Occurs not very commonly on the Deserts of the Colorado and Gila rivers. One spe-

cimen from Lower California.

Length .55-.95 inch.

C. asperata, black, moderately shining, elongate; head coarsely but not densely punctured. Thorax longer

than broad, emarginate anteriorly, truncate posteriorly, sides broadly rounded, slightly narrowed behind, angles sub-

acute, disc moderately convex, smooth and a few coarse punctures near the sides; elytra elongate! oval, flattened on

the disc, very declivous posteriorly, base truncate, humeral angles not prominent, ornamented with series of elevated

tubercles, more or less acute on the disc, becoming more acute but scarcely separate posteriorly. Mentum evenly

convex, very coarsely punctured. Hind thighs with a few coarse granules. Prosternum produced, broadly rounded

at tip. Mesosternum Hat beneath, vertical and emarginate in front.

Length .70 inch.

Collected by Mr. Wm. M. Gabb, on the peninsula of Lower California, but one speci-

men obtained.
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This species and the succeeding bear a remarkable resemblance to the figure of Cryp-

toglossa bicostata, Ann. Soc. Entom. V., pi. 24, fig. 13, less the two costae of that species.

C. variolosa,, black, sub-opaque. Head very coarsely and in front densely punctured. Thorax as broad as

long, emarginate in front, truncate behind, sides broadly rounded, slightly narrowed behind, angles rectangular, disc

feebly convex, very coarsely punctured, becoming more dense at the sides and base. Elytra elongate oval, truncate

at base, moderately convex above, declivous behind, surface with regular series of elevated smooth tubercles, becom-

ing rather more acute posteriorly, but not spiculate. Hind femora feebly granulate and coarsely punctured within.

Mentum convex at middle with an oblique groove each side, and very coarsely and continently punctured. Pro- and

mesosternum as in the preceding species. Length .80 inch.

Rather common at Fort Grant, Arizona. Numerous specimens were collected by my-

self during the Winter of 1865.

C. seriata, Lee, (Cryptoglossa) Proc. Acad. 1801, 337. OocJdla seriala, Lee, List. Ool. N. Am. Smith-

sonian Collec. 140, p. 59.

Differs from our other species by the truncate presternum and the nearly smooth fem-

ora. Mentum coarsely but not densely punctured. It cannot be separated from Centri-

optcra, and is but one link of the chain that will at no very distant day unite this genus

with Cryptoglossa.

Not rare in Lower California. Collected abundantly by Mr. Win. M. Gabb.

Length .75-.80 inch.

C. infausta, Lee, (Asbolus) Proc. Acad. VII, G4. Oochila infausla, Loc, List. p. 50.

The most robust and least convex of the species of the genus, resembling strongly our

species of Cryptoglossa, particularly Icevis, Lee. The elytra are not tuberculate, the hind

femora are very coarsely granulate within, the presternum produced. The mentum is

coarsely and sparsely punctured, with a slight depression in front.

A single specimen from Texas. Length .80 inch.

C. caraboides, Mann., Hull. Mosc. 1843-280, figured in Guerin Menev. Magaz. d. Zool. Ins. 1843, pi. 186.

This species is unknown to us. It is very probable that spiculi/era, Lee, is identical

with it.

CRYPTOGLOSSA, Sol.

Cryptoglossa, Sol., Ann. Soc. Entom. V., (S80.

C. verrucosa, Lee, (Asbolus) Ann. Lye. 5-129; Lac. (Crypt.) Gen. Col. V., 138.

Opaque, elytra with series of elevated tubercles.

Abundant along the Gila, under dead Yucca.

Length .05-90 inch.

C. la; vis, Lee, (Asbolus) loc. cit.; Lac. (Crypt.) loc. cit.

Smooth, shining. Elytra entirely smooth. Not rare at Fort Yuma, Cal., under logs

and stones.

Length .65-.70 inch.
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At no very distant day this genus and the preceding will have to be united. The

only character separating them having proven to be of trifling value among the Asidini.

Ccntrioptera infausta has already afforded a link uniting the forms of the species of both

TRIBE XIV—ASIDINI.

Mentum large, more or less completely hiding the parts above it, supported or not by

a gular process. Epistoma short, mandibles and labrum exposed. Last joint of maxillary

palpi triangular and securiform. Antennse eleven-jointed, with the last joint smaller than

the preceding. Middle coxrc usually with distinct trochantin. Intercoxal process of ab-

men obtuse, not triangular. Legs moderate, tarsi setose but not sulcate beneath.

The genera of our fauna may be considered as representing two distinct sub-tribes, as

follows

:

Middle coxa) not enclosed by the sterna, angulate externally, and with a

very distinct trochantin. ASIDI.

Middle coxa? closed by the sterna, rounded, trochantin very small or

wanting. ASTEOTI.

A third sub-tribe is noticed by Lacordaire, containing the genus Machla, differing

abundantly from either of the above tribes in the presence of grooves on the under surface

of the thorax for the reception of the antennae.

SUB-TRIBE I ASIDI.

Two genera constitute this tribe in our fauna

:

Infiexed portion of elytra, narrow, composed entirely of epipleura. MICROSCHATIA.

Inflexcd portion of elytra wide; epipleura) very narrow and indistinct. ASIDA.

In Asida, the epiplcuroc are generally very indistinctly defined, while in Microschatia

the suture is indicated by a well defined ridge forming the elytral margin.

MICROSCHATIA, Sol.

Miorosohatia, Sol., Aim. Soc. Ent. V., 774.

Three species compose this genus and arc defined as follows:

Thorax narrower at base than at middle, and with median basal im-

pression; elytra oval.

Elytra with series of coarse punctures, thorax smooth. punctata.

Elytra rugose, thorax coarsely and confluently punctured. insequalis.

'['borax as broad at base as at middle, sides of elytra parallel in front,

humeral angles distinct.

Elytra sulcate, thorax smooth. sulcipcnnis.

AMElir. I'll II, (),S(>. SOC.—VOL. XIV.—11



282 REVISION" OF THE TENEBRIONIDiS OF AMERICA,

M. punctata, Sol., Ann. Boo. Entom. V., p. 475; pi. 11, fig. 22.

For several specimens of this species I must acknowledge my indebtedness to Mr.

Win. M. Gabb, by whom they were collected on the peninsula of Lower California.

Length .62—.82 inch.

M. intequalis, Leo., Ann. Lye. V., p. 129. Laoord. Gen., pi. 51, fig. 5. Punctieollis, Lee., (loe. cit.)

I unite the two species of Dr. Leconte, there being no characters on which to separate

them. The latter form is, however, smoother, the rugosities of the elytra less defined, a

character of but little value, as may be seen by examining other genera of the family

(Phheodcs and Centrioptera), where age and locality cause the same species to vary

greatly in this respect. M. inacqualis is not rare at San Diego, and occurs at Tejon and

various places along the coast range. Punctieollis is from Warner's ranchc, near the bor-

ders of the Colorado desert.

Length .60—.65 inch.

M. sulcipennis, Lee., Journ. Acad., Series II, vol. IV, p. 18.

Differs notably from the preceding species, and might Avith great propriety, according

to the hitherto received rules, form a new genus. I prefer, however, to retain it in the

genus in which it was placed by its author. The hind angles of the elytra are acute and

overlap the rectangular humeral angles of the elytra. Its form is consequently near that

of Aslda opaca. From Llano Estacado, Texas.

Length .60 inch.

ASIDA, Lair.

Asida, Latreillc, Hist. Nat. Crust, et Ins. X., p. 209.

Pelecyphorus, Sol., Ann. Soc. Entom. V., p. 407.

Euschides, Lee, Ann. Lye. V., p. 127.

Pliilolithus, Lac, Genera des Coleop. V., 157. *

Under the older name of Latreillc, it is proposed to assemble all the species of Asidini

in which the trochantin of the middle coxa} is plainly visible, the antennae not received

in thoracic grooves, and eleven-jointed.

After a very careful study of our own and all the foreign species accessible to me, the

differences between the genera as given by Lacorctaire and Solier, have vanished com-

pletely, so that while we have among typical Asida; a very distinct prolongation of the ex-

ternal apical angle of 'the anterior tibia;, and among the species referred to Philolithus a

total want of such prolongation, numerous intermediate forms occur in our fauna to which

it would be difficult to assign a place in either genus. Instead, therefore, of erecting

these into genera as numerous as the species, (as has been too often done already) the

more conservative plan of uniting all with one genus has been pursued. The presence or

absence of prominent hind thoracic angles lias also had undue importance assigned to it.
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The genus Asida must, according to the view here adopted, be considered as one of

those polymorphous genera, many of which are already known in the family, with species

differing among themselves in characters of vastly less moment than those found among

our species of Eleodes, as will be seen hereafter.

A. opaca, Say, Journ. Acad. TIT, 254. (Euschides) Leo., Ann. Lye. V., 137; Smithson. Contrib. 4to, 1850,

PI. 1, fig. !).

Abundant along the eastern base of Rocky Mts.

Oval, opaque, humeral angles of elytra prominent, hind angles of thorax acute. Elytra

with very indistinct, irregularly confluent elevations.

Length .50-.68 inch.

A. lirata, (Leo.) Proo. Acad. 7, 288. (Asida) Leo., List Col. N. A. Arizona,

Same form as opaca. Each elytron with (i longitudinal costa1 on the disc, one sutural,

and each with a marginal ridge.

Length .60 inch.

A, p o 1 i t a , Say, Journ. Acad. Ill, 255.

Found with opaca. Form as in cpaca, hind angles of thorax rectangular. Elytra

smooth, shining. Length .60 inch.

A. Bordida, (Peleoypli.) Leo., Proo. Acad. 6-446. Smithson. Contrib. 4to, 1859, pi. 1, fig. 11.

The figure cited represents rather a robust form of the species. The hind angles of

the thorax are acute and prominent, the disc very coarsely punctured. The elytra have a

marginal acute ridge, and two on each elytron becoming confluent a short distance from

the apex, the interstices being transversely wrinkled. As varieties of the species I add the

following

:

P. cost i p enni s, Lcc, Journ. Acad. 2d Scr. 4-20.

Differs from the preceding only in having the costse of the elytra better defined and

the hind angles of the thorax rather more; acute.

P. inax] u a lis , Lcc, Journ. Acad. 2d Ser. 4-19.

P. eager, Lcc,

These two arc smoother than the typical sordida. They cannot be regarded as spe-

cifically distinct. Sordida and its varieties are all from eastern New Mexico and the ad-

jacent regions to the eastward.

A. SB grot a, (Pelecypli.) Lcc, Proe. Acad. 1861-887.

Thorax as long as broad, narrower behind, sides sinuate posteriorly, base emarginate,

angles acute, prominent. Elytra similar in form to sordida, but more attenuate at apex,

and more suddenly declivous, sides margined, disc with but one costa on each elytron,

extending from near middle of base to two-thirds length of elytron and ending in an

acute spine. The interstices between are as in sordida. Abundant in Lower California.

Length .90 inch.
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A. m orb ill os a, (Peleoyph.) Lee, Proo. Acad. 1858, p. 71.

Plulolithus id., Lac. Genres. Vol. V., p. 725.

Resembles the preceding. The humeri of the elytra arc toothed. The thorax is

truncate behind with rectangular angles. The elytra, are sculptured as in the preceding.

The costa does not, however, end in a spine. Some specimens from Lower California

differ from this type in the form of the thorax, being less convex along the middle and

more nearly resembling the outline of cegrota. Tbe humeral angles are dentiform as in

moi'billosa. I do not feel warranted in describing it as distinct, but think it points to a

union of cegrota and moi'billosa, and when the desert regions of the California peninsula

shall have been more thoroughly explored, intermediate forms will doubtless be found.

Length .75 inch.

A. aotuosa, black opaque, head opaque, finely granulate; thorax quadrate, broader than long, sides moder-

ately rounded, margin finely orenulate, anteriorly emarginate, angles acute, posteriorly nearly truncate, angles rec-

tangular, above coarsely punctured along the margin, finely granulate on the disc. Elytra rounded, ova,], very convex

above, opaque finely and sparsely granulate, humeri denticulate, sides margined, disc with one costa near the middle

of each elytron, concave externally and extending two-thirds the length of elytra, frequently with another obsolete

costa within and between it and the suture. Beneath opaque finely punctured. Length .58-.02 inch.

From Owens' Valley, California. Collected by myself and Dr. Cronkhite.

This species, like all the others of the genus, is variable. In females or those much

inflated, the denticulation of the humeri of elytra is lost. Others collected at Fort Tejon,

have perfectly smooth and shining elytra, though preserving the characteristic costa1
, and

losing the opacity as well as the granules of the elytra. Those collected by myself in

Owens' Valley were found in the Winter months, while the weather was very cold.

Those of Tejon arc Summer specimens, and the weather excessively warm. Until re-

cently, I have considered both varieties as distinct species.

A. Bern Use vis, black opaque, elongate oval. ITcad coarsely and sparsely punctured. Thorax sub-quadrate,

moderately convex, coarsely, sparsely and unevenly punctured, sides moderately rounded, posteriorly feebly sinuate,

anteriorly emarginate, angles not prominent, base truncate, angles rectangular. Elytra elongate oval, convex, with a

distinct; marginal costa, base truncate, angles distinct, disc with six parallel moderately elevated costie, surface between

suture and first costa shining, between first costa and margin opaque. Beneath opaque, coarsely and sparsely punc-

tured. Length .90 inch.

Collected by Mr. Win. M. Gabb, in western Nevada. The arrangement of the costse

of this species is very peculiar. They are moderately elevated, perfectly parallel to the

suture and extend three-fourths of the length of the elytra. The first costa arises from

the base slightly within the angles of the thorax; the second on a line of the humeri of

the elytra, but at some little distance from it ; tbe third arises from the marginal costa at

about one-fifth from the humeral angle. This species commences 'the divergence from the

robust form resembling somewhat that of conjluem (infra).
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A. oarinata, (Peleoyph.) Leo., Ann. Lye. 5-128; Thomson, Arcana 1, pi. XII, fig. 1.

Philolitlius oarinatus, Lao. Genres Vol. V., p. 158, pi. 51, %- 4.

Collected by Dr. 1 ^oconto at San Felipe, Cal. The figure given by Lacorclaire seems

to give an idea of the form of this species.

Length .65-80 inch.

A. bifuroa, (Peleoyph.) Lee, Proc. Acad. 1SG1-337.

From Cape San Lucas, Lower California. The elytra are very feebly transversely

convex, and have on each a triple series of very short hairs arranged in the interspaces of

series of confusedly placed punctures. Length .13 inch.

A. oonnivens, (Pelecyph.) Lee., Now Species, p. 140.

Closely related to the preceding species. It is doubtful whether it is really distinct,

though I retain it as such until a full series shows its identity beyond doubt. Cape San

Lucas. Cabinet of Mr. II. Ulke. Length .40 inch.

A. eon linens, (Peleoyph.) Lee, Ann. Lye. 5-138. Philolithus eonllnens, Lac. Genres 5, 158.

Thorax with a distinct slightly reflexed thick margin. Marginal costa of elytra dis-

tinct, another starting from near the humerus and extending three-fourths the length of

the elytra. Humeral angles distinct. Length .75-.90 inch. Colorado desert and

eastward.

A. parallela, (Pelecyph.) Lee, Ann. Lye 5. 128. Phllolithus parallelus, Lac. Genres 5-158.

Similar in form to the preceding. Light brown, sinning. Humeral angles of elytra

rounded, marginal eosta, acute, nearly reaching the apex; another short costa parallel

with the margin, and a short distance from it extending through the middle two-thirds of

the length of the elytra. The sides of the elytra are very feebly rounded. Thorax with

distinct slightly reflexed margin. Vallecito, California. Length .(>() inch.

A. sexoostata, (Pelecyph.) Lee, Proc. Acad. 1861, 887.

Similar in form to the preceding; the elytra are, however, more nearly oval and the

side of thorax more strongly rounded, and with the hind angles more evident. The elytra

have an acute margin and two costa? on the disc of each, of which the inner is much the

longer. From Cape San Lucas.

Length .50 inch.

A. obsoleta, (Pelecyph.) Lcc, Ann. Lye 5-128. Philolithus obsoletus, Lac. Genres 5-158.

Similar in outline to bifurca. The thorax is, however, nearly flattened above, rather

declivous in front, and with a transverse impression at hase. The elytral margin is very

distinct. There is a second short costa parallel with the margin and very close to it, and

occupying the middle third of the length of the elytra.

Collected at Warner's ranchc, California, (borders of Colorado desert).

Length .10 inch.

AMERI. P1IILOSO. SOO VOL. XIV.—72
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A. mnricatula, (Polocypli.) Leo., Ann. Lye. 5-1.29. Philolithus muricatnhis, Lao. Genres V., 158.

Closely resembling the preceding in outline and structure of thorax, both have the

margin rather acute and slightly reflexed. There is no other than the marginal costa.

The elytra are covered rather sparsely with erect short yellow hairs. The legs are not

hairy. Found at San Diego by Dr. Lcconto, and at Dos Angelos by Mr. Gabb.

Length .45 inch.

A. hi rant a, (Peleoyph.) Lee., Ann. Lye. 5-127. Pliilolithus hirsutus, Luc. Genres V., 158.

Similar in outline to parallela. Thorax with an acute margin. Sides of elytra rounded,

without marginal costa. The whole surface; is clothed with erect yellowish-white pubes-

cence. The legs are also hairy.

Found in the Colorado desert. Length .GO inch.

A. hispidula, (Peleoyph.) Loc., Ann. Lye. 5-127.

Pliilolithus hispidulus, Lac;. Genres V., 158.

Marginal line of elytra obtuse, elytra regularly oval, humeri rounded. Thorax broader

than long, sides rounded ; anteriorly cmarginate with acute angles, base truncate, angles

distinct, not prominent. Surface sparsely clothed with very short hairs. Color usually

dark brown. Found in Colorado and Maricopa deserts.

Length .50 inch.

A. luetata, black, opaque, elongate oval. Head very sparsely punctured. Thorax one-third broader than

long, cather widely and acutely margined, disc very feebly convex, sparsely punotured at middle, more coarsely and

densely at the margin, sides strongly rounded, snb-angnlato at middle, apex deeply einarginate, angles acute and

prominent, base Insinuate, angles obtuse. Elytra, elongate oval, without marginal costa, humeral angles rounded,

surface very faintly sub-tricostate. Prosternum truncate. Length .08 inch.

I place this species near angulatus, from the similarity in outline, particularly of the

thorax, and from the absence of any olytral marginal ridge. It is, however, very distinct

from any of our species, by the characters given.

Occurs very rarely in Owens' Valley, Cal.

A. angulata, (Peleoyph.) Lee, Ann. Lye. 5-127. Philolithus angulatus, Lac. Genres 5-158, pi. 50, fig. 'A,

Found heretofore only at San Diego, Cal.

Length 1.1 inch.

A. lecontei, Horn, Proc. Ent. Soc. Sept. 10th, 1866, verbal remarks.

Peleoyph. oostipennis | Lee., Proc. Acad. 1859, p. 76.

The thorax of this species is much broader than long, with the sides evenly rounded

and with acute margins. The elytra are elongate oval, frequently (especially in % ) sub-

parallel and with the sides nearly vertical. Each elytron has two distinct costa: between

the marginal and sutural. In some broadly oval ? ? there is a third costa between the

marginal ridge and the first dorsal costa. The species is, however, very variable. A va-
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riety occurs in Tulare Valley, Cal., at the base of the hills on which the typical form is

found, in which the thorax and elytra are much more smooth and the costse of the elytra

represented by very faint longitudinal ridges ; as a variety it may be known as A. c o m -

press a, though, as in the rough and smooth forms of cos ti pen nis, I prefer to consider

it merely a local variety. I have seen specimens evidently belonging to this species, much

more robust and with the sculpture even more strongly marked. These are from Arizona,

and in the cabinet of Mr. II. Ulkc.

Length .GO—.90 inch.

A. oaptiosa, black, shining, similar in form to A. locontei, and differing as follows:

Head very finely and sparsely punctured, thorax more convex, less margined and scarcely punctured. Elytra

elongate oval, margin broadly rounded, disc entirely smooth and without trace of costse. Length .60-.80 inch.

I have doubts whether this should be considered distinct from Locontei It appears to

be merely a variety, the result of a still further continuance of that obliteration of sculpture

seen in the variety of the preceding species called comjpressa. Doubtless intermediate

forms will some day be discovered warranting the union of this species with lecontei.

Specimens in my cabinet arc from both sides (East and West) of the Tulare, several

hundred miles northward of Fort Tejon.

A. puncticollis, (Euschides) Lee, New Spec. p. 111, No. 879.

A very robust species, with elongate oval, very convex, smooth elytra, with a faint

marginal ridge. The thorax is broader than long, very convex, coarsely and densely

punctured, and sides strongly rounded and the margin distinct, sub-acute.

Specimens have been collected in Oregon.

Length .78 inch.

A. eonsobrina, black, opaque, very robust, head coarsely punctured, thorax one-half broader than long,

feebly convex, coarsely and densely punctured, and the disc oonfluently punctured at the margin, sides broadly

rounded, margin moderately broad; anteriorly emarginate, angles acute, posteriorly feebly rounded, angles distinct,

not prominent. Elytra broadly obovate, very convex, margin scarcely evident, humeral angles distinct, not promi-

nent, base feebly emarginate; surface faintly and obscurely rugose. Length .(i(i inch.

This is one of our most robust species, resembling the preceding somewhat in general

appearance. As compared with puncticollis, it is very much shorter and more robust, the

thorax less convex and punctured, and with sides more; broadly rounded, and with margin

much broader. The elytra are very broadly oval, convex, and suddenly declivous behind,

and very obtuse at apex. The bast; of the thorax is broadly rounded, the rounding start-

ing within the hind angles and not from the angles themselves.

A. convexa, (Euschides) Lee, Smithson. Contr. Col. Ks. & N. M., p. 14, pi. 1, fig. 10.

In this species the marginal line of the elytra is obsolete, except a very short carina, at

the humerus. The thorax is broader than long, moderately convex, very feebly punctured,

margin distinct though narrow, side moderately and base feebly rounded. Elytra elongate
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oval, broader behind the middle, moderately convex and gradually declivous behind, the

base is feebly emarginate, angles not prominent. From Arizona, and New Mexico.

Length .85 inch.

A. o bo vat a, (Euschides) Leo., Aim. Lye. V. 127.

Differs from the preceding in having the elytra much more broadly expanded behind

the middle, with acute rather prominent angles. The margin of the elytra is rounded and

indistinct. It is probable that future discoveries will unite the preceding species with

this one.

Length .85 inch.

A. c on vexicoll is
,
(Euschidss) Leo., Proc. Acad. 7, 324.

Differs from both the preceding species in the very narrow thoracic margin, and by

the greater convexity of the thorax, as well as the less breadth, as compared with the

length. The elytra are similar to those of convexa, and has distinct though not prominent

humeral angles.

Ilathcr common in Arizona.

A. margin at a, (Pelecyph.) Lee, Ann. Lye. V. 128; rimatus, Lee., Proc. Acad. 7, 221!; Philolitlms rimatus,

Lac. Genera V. 158.

One of our largest and at the same time a very variable species.

Three varieties may be more especially noticed

:

Marginata, surface sparsely and rather finely punctured, thoracic margin less strongly

punctured and crenulate. Elytra with an acute margin not extending to the apex.

Birnata, surface of elytra very coarsely and deeply punctured, thoracic margin very

strongly punctured and crenulate, disc convex. Marginal line of elytra acute and extend-

ing usually beyond three-fourths of their length. As compared with marglnahis this spe-

cies is broader, and the elytra broader and less convex.

Subcylindrica, thorax as in rimataj elytra elongate, strongly rounded on the sides,

sub-cylindrical and with a very short humeral carina; surface smooth, very finely

punctured.

In all these forms the thorax is broader than long, sides strongly rounded and with a

flattened margin more or less crenulate. The disc is convex. The base is broadly lobed

at middle and with a broad impression opposite the seutellum.

All these forms inhabit the desert regions bordering the Gila River of Arizona.

Length 1.00-1.20 inch.

A. gibbicollis, Mock, sub-opaque. Thorax broader than long, strongly gibbons, margin broad, thickened

and ivllexcd in front, gradually narrowing to base, apex deeply emarginate, angles acute, base rounded, and with

three deep impressions, one scntellar and one on eacli side; elytra broadly oval, marginal carina distinct, base trun-

cate, angles distinct. Length .85-1.00 inch.

A very distinct species, recalling the form of some of the Microschatiic by the strong



NORTH OF MEXICO. 289

impressions along the basal margin of the thorax. The median impression is rather deep

and rounded on each side by an elevation. The margin of thorax is slightly turned up-

ward, more distinctly so near the anterior angles. The base of elytra is truncate and

the angles distinct, not prominent.

Collected by Mr. Gabb in the peninsula of Lower California.

A. elata, (Pelecyph.) Leo., Proo. Acad. 6, 445; (Philolithus) Lao. Geneva V., p. 158; Peleoyph. difformis,

Loo., Proo. Acad. 7, 728; (Philolithus) Lac, loo. oit.; Thomson, Arcana 1, pi. XII, fig. 7.

This species is remarkable in the curious form of its thorax. Sides of thorax strongly

angulatc and margined, margin broadest at the angulation, rapidly narrowing to the an-

terior angles, which are dentiform ; behind the angulation the margin is very feeble and

the sides are rather feebly sinuate to the hind angles; apex of thorax feebly emarginate,

base nearly truncate, with angles rectangular. The margin of the thorax is in some specimens

rather strongly reflexed, so that the disc becomes concave. The disc is nearly smooth,

the margin very strongly and densely punctured. The elytra, are elongate oval, nearly

twice as long as broad, not acutely margined, feebly convex and with shallow longitudinal

grooves. Along the suture the elytra are reddish brown, recalling the color seen in many

Elcodcs.

This species is distributed from Oregon to Texas.

Length 1.00-1.25 inch.

SUB-TRIBE II—ASTROTI.

The two genera constituting this sub-tribe have been separated from the other genera

of Asidini on account of the form of the middle coxax In the species of the preceding

sub-tribe, the middle coxee are strongly angulate, externally closed by the parapleural and

allowing the trochantin to become very distinctly visible. In these genera, on the con-

trary, the coxal cavities are nearly rounded, closed by the sterna, and the trochantin if at

all visible is very minute. The buccal cavity is also more completely closed by the men-

turn, against which the sides of the gula fit accurately, not allowing the maxilla; to be-

come visible. The ligula is completely hidden. Two genera constitute this sub-tribe, as

follows

:

Antenna) slender, joints longer than broad, apex of prosternum deficxed;

trochantin very small. ologlyptus.

Antenna; with joints broader than long, apex of prosternum prominent;

trochantin not visible. astrotus.

OLOGLYPTUS, Lac.

Ologlyptus, Lacordaire, Geneva V., p. 158.

Pactostomn, Leo., Journ. Acad. N. S. IV., p. 19.

(Without any other characters than those given in a tabic 1

.)

AMERI. 1'IIILOSO. SOC.—VOL. XIV 73
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0. anastomosis, Say, (Asida) Jouru. Acad. Ill, 230; Lao. (Ologlyptus) loc. oit., pi. 52, fig. 2; Leo., (Paetos-

toma) loc. oit.

The figure given by Lacordaire, though inaccurate in many respects, will serve to give

the student a tolerably exact representation of the species, and with the generic descrip-

tion given leaves nothing to be desired.

Not abundant. Occurs in Colorado and Kansas.

Length .50—.60 inch.

A ST ROT US, Lee.

Astmlus, Loc., Class. Col. N. A., p. 221.

Abundantly distinct from any of our Asidini, in the total absence of trochantin to the

middle coxae. In this genus there appear many points of structure recalling those Molu-

rini allied to Sepidium, where wc also find genera with the same structure of middle

coxal cavities, and it is probable that in these genera must be sought the links uniting

the now isolated Zopherini with the neighboring tribes.

A. contortus, Lee, Class. Col. N. A., p. 221; Leo., (Mici-oschatia) Proc. Acad. 6, 44G.

Color, dark brown, densely clothed with strongly adherent dark gray scaly coating,

Head deeply inserted, lateral sutures between clypeus and front deeply impressed. Thorax

broader than long, feebly convex, with two feeble longitudinal ridges separated by a me-

dian shallow groove ; apex emarginatc, base feebly emarginate ; sides strongly angulate

at middle, converging in front of and deeply sinuate behind the angulation, hind angles

rectangular and covering the humeral angles of the elytra. Elytra oval, broader behind

the middle, rather suddenly declivous behind, sides rather strongly rounded and witli an

acute and strongly serrate marginal ridge extending nearly three-fourths of their length,

disc feebly convex and witli an irregular elevated line on each elytron extending from

within the humerus to near the apex, and the two thus enclosing an elongate; oval space;

several short more or less oblique ridges extend from the main ridge to the elevated su-

tural margin; base of elytra truncate, angles rectangular.

Length .40-44 inch.

The entire surface of the body is sparsely clothed with scale-like hairs, and the entire

vestiturc and sculpture strikingly recall that of Sepidium,

All the specimens in our cabinets have been reported from Western Central Texas.

A. regularis.

Similar in form and sculpture, differing from contortus in the following points

:

Sides of thorax not suddenly angulate at middle, but rounded and gradually sinuate to

the hind angles. Median discal sulcus very faint. Elytra more broadly oval, marginal

ridge moderately acute, not coarsely serrate, median costa moderately elevated, not ser-

rate at summit, enclosing a regular elongate oval space.
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This species has been for a long time considered as the female of coiiforlns, but the

very marked difference in the form of thorax, and the very feebly elevated elytral ridges

not serrate at the summits, have caused me to place it as distinct. In all the specimens

of contortu8 before me, the median costa does not extend so far forward as to touch, the

thoracic base, while in regularia this is the case.

Specimens sent from Texas by G. W. Belfrage, do not differ in size from the preced-

ing species.

TRIBE XV—BRANCIIINI.

Body oval, apterous. Middle coxa) with distinct trochantin. Antenna) slender, outer

joints gradually broader. Mentum moderate, trapezifbrm emarginate in front, inserted on

a gular peduncle, which is emarginate and fissured, and not covering the maxilla). Palpi

slightly dilated. Intercoxal process of abdomen triangular, rounded at tip.

BRANCHUS, Lee.

Branchus, Leo., Class. Col. N. Am. 223.

B. floridanus, Loo., Now Spec, p. ii. Florida.*

.Length .60 inch.

15. w o o (1 i
, Loo., Now Species, p. 11 1, (note) Island of Now Providence.

15. obsourus, Horn, Proc. Acad. 180(5, p. 308. Nicaragua.

A no ct ns vestitus, Horn, Proc. Acad. 18(5(5, p. iiili). Honduras.

Aneotus differs from Branchus in the absence of any prolongation of the external apical angle of the anterior

tibia), and other characters derived from the antenna) and mentum.

TRIBE XVI—CONIONTINI.

Body elongate oval or sub-globose, apterous. Labrum very prominent. Mentum

small, trapeziform, emarginate in front, ligula transverse lunate. Gular peduncle very

short. Anterior coxse sub-transverse, middle coxa> with distinct trochantin, hind coxre

narrowly separated, intcr-coxal process acute. First joint of hind tarsi very long. Our

genera are three in number, and may be arranged as follows:

Antcnnao short.

First joint of anterior tarsi prolonged into a spine. coelus.

Antenna) long.

Anterior tibia) with, outer angle prolonged. eusattus.

Anterior tibia) truncate at tip. coniontis.

The last two genera differ also in their form, Eusattus being broadly oval, Coniontis

elongate oval, with sides more or less parallel.

* In addition to the species above indicated, two other species are known, and also another genus with a single

species.



292 REVISION OF THE TENEBRIONIDyE OF AMERICA,

CCELTTS, Each.

Ccolus, Escli., Zool. Ail. Ill, p. 5.

C. cilia, I us, Esch., Zool. Alius Ilei't. Ill, p. 5, pi. 14, fig. 1.

('. globosus, Lee, Ann. Lyo. 5, 133.

This species differs from the preceding in being more hroadly oval and more convex.

The sides of the thorax are also more strongly rounded. These differences appear to be

very feeble, and in a larger scries may vanish. Both species are found on the sea shore

of California.

EUSATTUS, Lee.

Eusattus, Loo., Ann. Lyo. V., p. 131.

Discodenras, Leo., Class. Col. N. A., p. 223.

( 'onipinns, Leo., ibid.

The last two genera indicated by Dr. Leconte in his Class, of the Coleoptera of North

America, and subsequently reunited under Eusattus (List, p. (50), cannot be retained as

distinct, affording an illustration of the little value a character may have in a tribe after

having been found to be of great importance in tribes not remotely separated. Instances

of this kind are by no means of rare occurrence in Tenebrionida:. In tins instance the

relative width of epipleura and elytral fold have been assumed as the points of separation,

and with species so closely allied in all other important generic characters, I have deemed

it more prudent to adopt the later view of Dr. Leconte, rather than establish two other

genera in addition to the above-mentioned. From an inspection of the following table it

will be seen that but one species is needed to complete a series uniting all the forms of

epiplcunr, viz : a species between robmtim and reticulata, hi which the epipleurse shall

occupy nearly the entire inflexcd portion of the elytra, by being gradually wider from apex

to base. The presence or absence of a prominent elytral margin appears to me rather of

specific than generic value. When scientific zeal shall cause northern Mexico to be more

thorougly explored, species will be found which will without any doubt fully confirm the

view here adopted. With the present illustration before us, it is to be hoped that stu-

dents of local faunae will give the subject of genera due consideration. It must be borne

in mind that in Tenebrionidae a want of stability of characters is one of the most marked

peculiarities of the family, and in the present paper, nearly a hundred new genera could

have been described from characters for which abundant precedents could have been found.

Our species may be arranged as follows

:

Elytra with a distinct, more or less acute margin.

Epipleura: occupying entirely the indexed portion of elytra. r o b u s t u s .

Epipleura 1 narrow, suddenly dilated at base.

Epipleura? and elytral fold nearly smooth.

Elytra faintly sub-costatc with interstitial reticulations, r e t i c u 1 a t u s

.
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1 ee v i s

.

difficilis.

muricatus.

dilatatus.

puberulu s.

productus.
(1 u b i ii s .

Epipleuroe and elytral fold roughly sculptured.

Elytra costatc, with interstitial smooth granules. costatus

Elytra with coarse erosions and elevated smooth patches, c r o s u s .

Elytra rounded on the sides, not margined.

Epiplcura: narrow, suddenly dilated at base, elytra smooth.

Epiploime gradually dilated at base.

Body rounded, oval.

Body inflated, nearly globose.

Elytra not pubescent.

Epipleuroe distinctly defined, nearly smooth.

Epipleune not distinctly defined, very densely punc

tulatc.

Elytra sparsely pubescent.

Epi pleurae distinctly defined, nearly smooth.

Body elongate oval.

Sab-opaque, elytra granulate.

Shining, elytra smooth or faintly punctured.

B. robustus, Leo., N. Spec., page 11.2.

From the Island of San Clemente, on the coast of California.

Length .70 inch.

E. retioulatus, Lee, Ann. Lye. 5-132.

Zopkosis reticulata, Say, Journ. Acad. 8, 250.

Disoodemus retioulatus, Lee., Glass. Coll. N. A., p. 223.

Not rare in Arizona and New Mexico. This species varies considerably in sculpture

and outline. The typical form is elongate oval ; many, however, are in my cabinet col-

lected by myself in Arizona, in which the; form is oboval, with the elytra somewhat in-

flated. In the inflated specimen the thorax is much narrowed in front, being scarcely

wider between the anterior angles than that between the hind angles. Specimens from

western Kansas or Colorado axe comparatively smooth, and the reticulations delicate;

those from Arizona are sub-costate, though never coarsely punctured and granulose, as in

the following species. Length .50-.62 inch.

E. costatus, rounded, oval, convex, black, sub-opaque, thorax being finely and sparsely punctured on the disc,

densely but very faintly granulate on the sides, margin not thickened; elytra sub-costate, interstices coarsely punc-

tured, and with smooth, small, rounded tuhercles; indexed portion of elytra densely and coarsely punctured. Length

.00, breadth .40 inch.

The humeral angle of the epipleura may be easily discovered from above, being

more prominent in this and the succeeding than in any other of our species.

Collected by Mr. Wm. M. Gabb on the peninsula of Lower California.

AMEItr. lUlILOSO. SOC VOL. XIV.— "74
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E. erosus, rounded oval, convex, black, moderately shining. Thorax scarcely punctured, except near the mar-

gin; margin slightly thickened; elytra with irregular shallow fovea:, interstices elevated, convex, smooth; inflexed

portion of elytra coarsely punctured. Length .71, breadth .44 inch.

Our largest and one of our most distinct species, by the peculiar sculpture of the

elytra. This sculpture appears to result from an irregular coarse puncturing in series,

the interstices between the series and the punctures being elevated, rounded and smooth.

The elytra, therefore, have a somewhat coarsely eroded appearance.

Collected by Mr. ¥m. M. Gabb, with the preceding species.

E. lsevis, Lee., New Species, p. 118.

From Cape St. Lucas, Lower California. ' In my cabinet are specimens collected by

Mr. Gabb in the same region, differing from the typical forms in the same manner that

the Arizona specimens oTretieulatus differ from those of Colorado, that is by being oboval

and with the elytra more convex and inflated. With this degree of variation demon-

strated by a full scries of our species, I am unwilling to separate a similar variation in

another as distinct, even though not possessing the intermediate forms.

Length .52—.(54 inch.

E. difflcilis, Lee, Ann. Lye. 5-133. E. convexns, Lee, id.

I have in my cabinet a very good series of this species, sufficient indeed to render the

feeble characters separating difflcilis and convexns evanescent. 1 have others again

scarcely less smooth than nitidijpennis, Lee., from Jalapa, Mexico. It seems probable

that some further collections in regions between Arizona and Chihuahua would afford

specimens warranting the union of this species also. This species is not rare from San

Diego to Owens' Valley, and from Arizona, to New Mexico and Colorado.

Length .35-45 inch.

E. muricatus, Leo., Ann. Lye. V., 182.

From Oregon, New Mexico, and Owens' Valley, Cal.

Length .45 inch.

E. dilatatns, Lee, Ann. LyC. V., 132.

From the deserts of the Colorado River. I am unable to see any difference between

this species and the preceding, except in the very dense fine punctulation of the epipleuree.

Length .30 inch.

E. puberulus, Lee, Proe. Acad, 7, 84. Tcxn.s.

Lifters from muricatus by the sparse scaledike hairs of the elytra.

Length .30 inch.

E. dn hi us, Lee., Ann. Lye. V., 133.

Compinus dubius, Lee, Class. Col. N. A., 233.

From the deserts of the Colorado and Gila.

Length .30 inch.
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E. produotus, Leo., Journ. Acad., 2d ser., 4, 20. Conipinus produotus, Leo., Class. Col. N. A., 223.

From Arizona and Lower California. The specimens from the latter region have

elytra sculptured, as in reticulatw.

Length .54 inch.

CONIONTIS, Esch.

Coniontis, Esoh., Zool. Atl. Ill, p. 7.

Species of this genus are found rather abundantly in California and Oregon, under

stones or running over the surface of the ground. Two species extend eastward and are

found on the plains at the eastern base of the Rocky Mountains. There are very slight

differences to be observed even between the most widely differing species, the form vary-

ing at times from true semi-cylindrical to that of conic-cylindrical, in which the thorax

will be found wider than the elytra. Some species are pubescent, or rather with punc-

tures bearing very short scale-like hairs, while others are almost entirely smooth. This

character alone appears thus far to have but little value in separating species, as these

hairs arc lost after the insect has passed its maturity, or at least, at the end of the season.

However, as specimens affording an actual illustration of this fact are not in our cabinets,

1 allow the species to stand as already enumerated, separating them from each other by

(lie characters assigned.

In order to facilitate tin; study of them, the following table lias been prepared.

Eyes reniform, entire.

Elongate oval, sides of elytra parallel, or converging toward apex.

Abdomen rugose, very coarsely and densely punctured. ah d o m i n a 1 i s

.

Abdomen smooth, very finely and sparsely punctured.

Elytra usually finely punctured, never coarsely punc-

tured and rugose together, and never pubescent.

Species of robust fades, length never greater than

twice the width.

J large species, r ° h u s t a

.

Small species, p a c a .

Species elongate, length always notably greater than

twice the width.

Large species. v J a ' 1 c a •

Small species. p u n c ti c o 1 1 i s .

Elytra coarsely punctured or rugose, or irregular and

pubescent.

Very convex species, larger.

Thoracic and elytral punctures not setigerous. es chsch olt zii

.
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Thoracic and elytral punctures with a short

scale-like hair.

Depressed smaller species.

Elytral punctures with a distinct hair.

" " short scale.

Rounded oval, sides rounded, never parallel.

Thorax and elytra dissimilarly punctured, elytra rugose.

Thorax and elytra similarly punctured, elytra smooth.

Eyes divided, species broadly oval.

a ffi n i s .

s u b p u b e s c e n s .

nemoralis.

v a 1 i s .

1 a t a

.

o b e s a

.

('. abdominalis, Leo., Proo. Acad. 18."i0, p. 77.

Not very common at Fort Tejon, Cal. May be readily known by the peculiar punc-

tation of the abdomen. It is our largest species.

Length .66 inch.

C. robiis ta, elongate oval, convex, sides parallel; obtuse before and behind. Length .G2 inch.

From Fort Tejon, southward, and one from San Francisco.

The above rather indefinite description is really all that can be said directly of this

species. I have in my cabinet a long series, the sculpture and punctation varying to an

extent rendering it impossible to fix even a standard. Specimen 1 is sub-opaque, thorax

and elytra very densely and rather coarsely aciculately punctured, the elytra are obscurely

tricostatc, with the interstices obsoletely reticulate. From this point the sculpture be-

comes gradually less defined, and finally the species becomes as smooth and shining as

any specimens of viatica. As compared with viatica, it is more robust and obtuse. The
legs are also stouter and the tarsal joints less slender. Notwithstanding the rather coarse

punctation of the elytra, the sculpture is very different from that seen in the next group,

where the spaces between the punctures are notably elevated and rounded. The larger

proportion of the specimens of robitMa are entirely smooth. The width of the species

between the humeri is equal to half the length.

C. opaca, elongate oval, black, sub-opaque, sides sub-parallel, head finely punctured, thorax finely and
rather densely punctured, interspaces very finely alutacoous, sides rounded, gradually narrowing from tbc bind angles*

elytra finely but less densely punctured; less frequently ferruginous brown. Lcngtb J30-.42 inch.

Not rare in Owens' Valley and at Fort Tejon, California.

Similar in form to the preceding, but much smaller. The legs and tarsi are more

slender and resemble those of viatica and puncticollls. Very distinct from any of our spe-

cies, though hardly separable from the preceding by description.

C. viatica, Escb., Zool. Atl. 3, 7, tab. 14, fig. 3.

Rather elongate in form, being at least two-and-a-half times as long as broad between

the humeri. The sides of the elytra are frequently convergent toward the apex. In this
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case the thorax is wider at base than the elytra. The surface is smooth and shining,

thorax very finely and sparsely and the elytron rather more coarsely and very sparsely

punctured. The legs are always black. The under surface of the anterior tibia is densely

spinose, the spines being rather more evident than in any other species. Maritime

California. Length .55-.60 inch.

C. punctioollis, Leo., Aim. Lye. V., p. 131.

Similar in form to the preceding and bearing the same relation to it that opaca does

to robusta. The thorax is very densely and finely punctured. The legs are brownish or

ferruginous in color and rather slender, and with slender tarsi. It is about one-half or

two-thirds the length of viatica. Specimens are not rare along the valleys of the Sacra-

mento and San Joaquin rivers.

Length .35 inch.

C. esohsoholtzii, Mann., Rev. Zool. 1840-138. .Bull. Moso. 1848-S75. Lac. Genres, pi. 52, fig. 5 (not a good

figure)

.

The punctures of the elytra are very large and rather dense, the interspaces convex

The punctures are not sctigerous. Abundant near San Francisco.

Length .50-55 inch.

C. afflnis, Leo., Ami. Lye. V., LSI.

It is doubtful whether the characters separating this from the preceding arc sufficient.

I am unable to see any other difference than the presence of short scale-like hairs in the

elytral punctures. They are, however, retained as distinct until farther collections sIioav

their complete identity.

Length .50 inch.

C. subpubesoens, Lee., Aim. Lye. V., nil.

Differs from all our other species in being rather sparsely clothed with short recum-

bent hairs, giving the elytra a silken appearance. Two specimens of the species are in

the; cabinet of Dr. Leconte, labelled Emmenastus rugosus, the name having been given by

Col. Motschulsky while in this city. Length .37 inch.

C. n cm oralis, Esch., Zool. Atl. 3-7.

This and the preceding are much, more depressed than any other of our species. It is

also subpubescent, the hairs being very short and scale-like, and almost completely buried

within the punctures. The elytra are not rugose, however, in the same manner as in

eschscholizii, but are irregularly corrugated and coarsely punctured, The preceding spe-

cies differ from this only in having longer hairs intermixed with the short scale-like ones.

Length .40 inch.

0. ova, lis, Lee., Ann. Lye. V., 131.

"With this commences a small series of regularly oval species. The sides are always

AMKltl. PIIILOSO. SOC.—VOL. XIV.
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broadly rounded, never parallel. The thorax is smooth, very finely and sparsely punc-

tured, the elytra are coarsely and rather densely punctured and resemble those of eeclv-

scholtzti. This species extends its range from Oregon to the plains east of the Jlocky

Mountains. Length .41 inch.

G. la,t a, Loo., Now Species, p. 113.

Similar in form to the preceding, but more broadly oval. The thorax and elytra are

densely and finely punctured. From the Island of San Clemente, coast of California.

Length .40- 4(5 inch.

C. obesa, Leo., Ann. Lye. V., 131.

Our smallest species, differing from every other in having the eyes entirely divided.

I do not find the List two joints of the antennae suddenly larger, as recorded by Lacor-

dairc, although the antennas are rather shorter and the joints more compact. I do not

consider the division of the eyes sufficient for generic separation, more especially in a

family already burdened with genera established on slight characters.

Length .25 inch.

Sub-Family III.—TENEBRIONIILL.

This sub-family contains those species in which the hind margins of the third and

fourth ventral segments arc coriaceous. The last two segments are consequently capable

of a greater degree of motion than is seen in the genera of the preceding sub-families ; the

middle coxa; are usually provided with a distinct trochantin, tin; cavities being closed ex-

ternally by the mcsostcrnal parapleural; in some genera the trochantin is not visible,

although the cavities are never so thoroughly enclosed by the sterna as in the Tentyriidte,

and the presence or absence of this piece, although of so great value in the preceding

sub-families, here loses to a great extent its significance, and genera may occur with and

without trochantin in the same tribe; the body is here more frequently winged than ap-

terous; the anterior coxuc arc; frequently sub-cylindrical or transverse in this sub-family

and never in the preceding; genera with entire mandibles appear for the first time, and

the trilobed front is never seen.

This sub-family corresponds with Cohort II. of Section II. of Lacordaire, with the ad-

dition of tribes and parts of tribes of Cohort I., as follows: Tribes XVI part, XVII, XX,
XXIV part, XXV, XXVI, XXVII, and comprises a series of genera presenting almost

insurmountable obstacles to the formation of higher groups. Owing to the great insta-

bility of the characters among these genera, it is extremely difficult to form a synoptic

table of tribes not filled with exceptional cases. Lacordaire admits that table given by

him will answer only for a small majority of the genera, and where his list is increased by
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the addition of other tribes the trouble is by no means lessened. In those tribes contain-

ing large scries of genera, the tendency to a rapid degradation of form is seen, analagous

to the same general degradation -of the entire family from the Tentyriidse to the Otido-

gense. Thus, among the genera of the tribe Tenebrionini forms occur pointing strongly

toward an affinity with TIelops, and it is here among what might be termed the peripher-

ial genera that doubt may arise as to their true position.

The separation of the sub-family into Platygense and Otidogemc has not been followed,

as the character seems not to deserve the importance assigned to it by Lacordaire, and

Mr. Pascoe (Ann. and Mag. Nat. Hist., Ser. IV, Vol. Ill, p. 36,) objects to the placing

of the latter section among the Tonebrionid*, evidently not fully appreciating the fact

that this sub-family as defined by Leconte has a much greater systematic value than any

of the "Cohorts" of Lacordaire.

A careful revision of foreign tribes, on the basis of the sub-division of the Family into

three- sub-families, would result in the union of several. From the limited amount of study

I have been able to give them, the Heleides appear to replace in Australia the Blaptini

of Europe and America, and should probably form a, sub-tribe of Blaptini, in which their

peculiar form would be fully balanced by our species of Embaphion.

Many changes might be suggested, but as such discussion is altogether irrelevant to

the objects of the present paper, further space will not be occupied here, although it is my
desire at some future time to develop the results of study in a paper less encumbered with

species.

The following table of tribes is offered for the assistance of the student, although well

aware that it may often fail on the application of the test of several genera and of many

species.

Front entirely corneous, anterior margin free, not articulating with a

coriaceous clypeus.

First joint of tarsi elongate or moderate, never very short, tarsi not

compressed; gense not sulcate.

Eyes less prominent than the sides of front, more or less transverse,

always emarginatc in front.

Anterior tibiae alone or none dilated.

Penultimate joint of tarsi entire.

Anterior coxa; rounded; middle coxse always with dis-

tinct trochautin; antenna; never perfoliate, third

joint usually larger than the following.

Hind coxa? transverse, never oblique.

Front feebly dilated at the sides.
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Tarsi spinous or setose beneath.

Elytra widely embracing abdomen.

Elytra narrowly embracing abdomen.

Tarsi with coarse, almost spinous hairs.

Tarsi finely pubescent beneath.

BLAPTINI.

SCAURINI.

AMPHIDORINI.

TENEBRIONINI.

Front broadly dilated at the sides, emarginatc ante-

riorly.

Anterior tarsi of I dilated. pedinini.

Anterior tarsi of % not dilated. OPATRINI.

Hind coxae oblique ; tarsi spinous. CRYPTICINI.

Anterior coxae sub-transverse; middle coxrc without tro-

chantin
; third joint of antennae always short, outer

joints more or less perfoliate

Tarsi pubescent. Last joint always long. ulomint.

Penultimate joint of tarsi bilobed. EETEROTARSINI.

Tibiae all more or less dilated and fossorial. traciiysceltni.

Eyes more prominent than the sides of the front, usually rounded,

feebly or not at all emarginatc. DIAPERINT.

First joint of tarsi very small, outer joints gradually thicker, longer

and compressed. Gense transversely sulcate. boletopiiagint.

Front either with a broad coriaceous band or articulating directly with

a coriaceous clypcns. Elytra never widely embracing abdo-

men. Third joint of antenna; long.

Sides of front not obliquely elevated.

Abdomen pedunculate ; antennae slender. apocrypiiinj.

Abdomen not pedunculate; antenna? with the outer joints

usually compressed. HELOPINI.

Sides of front obliquely elevated.

Metastcrnum very short; body apterous. meracanthjnt.

Metasternnm long; body slender and winged. STRONGYLUNi.

t 1 1 1 he xvn—is laptj n i .

This tribe contains not only a larger number of species, but also species of a, greater

size than any others of our fauna. Genera from every part of the globe are found here,

and the species in each portion are usually among the largest of the Tenebrioniclac found

there. All are black or dark brownish, and variously though never very roughly sculp-

tured, and a few species are pubescent or pilose. All are apterous. Our species are
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either strictly nocturnal in their habits or are found walking in sandy places either in

early morning or late in the day, and during cloudy days. The larger and more cylindri-

cal of our species will, when disturbed, place their bodies nearly vertically, the head near

the ground and the tail erect, and will emit when handled a dark oleaginous offensive

fluid, staining the hands brownish and remaining for a long time and apparently fixed by

the action of alkaline material. In the warm regions of California the larger species at-

tain the age of several years. Their tenacity of life is very great, as specimens have been

kept pinned for two months without food or water.

Our genera art; three in number.

Epipleuree broader at base, attaining the humeri.

Mentum trilobed, lateral lobes more or less indexed.

Mentum Hat, disooidal.

Epipleuree narrow at base, not attaining the humeri.

Mentum trilobed, lateral lobes indexed.

ELKODKS.

DISCOGENIA.

KM.UAVJITON.

BLEODES, Each.

Elbodbs, Esoh., Zool. Atl. 111., p, 9.

Xysta, Esoh., (ut supra.)

Pbomus, Lee., Class. Col. N. A.., p. 888.

Species have been described by Say as Blaps, by Kirby as Pimclia.

Mentum somewhat variable in form, usually trilobed, the middle lobe larger and more
convex; lateral lobes frequently inflexed, scarcely visible. Last joint of labial palpi trian-

gular, narrower than the maxillary, which are broadly triangular or securiform. Head
not deeply inserted, suture between epistoma and front frequently distinct, epistoma trun-

cate or feebly emarginate, sides sometimes sinuate. Eyes narrow sub-reniform. Antenna?

eleven-jointed, the last three or four usually notably depressed, the last joint frequently

though not always smaller than the preceding.

Prothorax variable in form, usually applied against bases of the elytra. Scutellum

always distinct and equilateral. Elytra of variable form and sculpture, in many species

prolonged behind. Epipleuree always distinct, broader at base and always visible at the

humeral angle, gradually narrowing toward the apex. Legs moderately long. Femora
newer strongly clavate, the anterior frequently armed in the male, sometimes in both

sexes, with a tooth of variable form, rarely all the femora toothed. Tarsi usually chan-

nelled and setose beneath ; occasionally the first two joints are dilated and spongy pubes-

cent, or not dilated and densely covered witli silken hairs.

The characters above given arc; those applicable to the whole genus, characters pecu-

liar to any group will be given under its heading or in the remarks on the various species.

The genus Eleodes is our largest and, with the exception of Asida, as previously de-

fined, the most polymorphous, and is without doubt the most difficult to sub-divide of any

AMERI. PIIILOSO. SOC.—VOL. XIV.— 7(>
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in our fauna. The wide distribution of many of the species lias given rise to local varie-

ties, on which specific names have been fixed, as each new region furnished an unique

specimen. Species of Eleodes are found distributed over a wide extent of our western

territories, the Mississippi River being the extreme eastern limit. From this point not

only species but individuals become more and more numerous, until on some of the arid

regions of California they can be found in immense numbers. Species are found to the

extreme northwest, inhabiting the rather warm belt of country westward of the; Rocky

Mountains and between them and the coast. Their southern limit is indefinite. In South

America, Nycterinus replaces Eleodes. I must confess my inability to detect any impor-

tant differences between these genera, and most authors seem to assume that any species

north of the Isthmus of Panama is Eleodes, and south of it Nycterinus. It is probable

that tin; latter genus should constitute a division of the former, equivalent in value to the

groups into which I am about to sub-divide it. With Apocrypha and Amphidora on both

continents, I see no reason why we should not find Eleodes also.

In the following synoptic table it will be found that no use whatever lias been made

of the form of presternum, in the definition cither of groups or species. The character is

actually of no value, as specimens unclistinguishable by any other characters may have a

different form of presternum, and on this and similar characters species might be indefi-

nitely multiplied.

For convenience of study, Eleodes may be divided into three sub-genera:

Anterior tarsi of both sexes entirely spinous beneath. (eleodes).

Anterior tarsi of males with the first two or three joints either with

silken hairs or spongy pubescence beneath.

Anterior tarsi of males not dilated. (BLAPYLIS.)

Anterior tarsi of males with at least the basal joint dilated. (PROMTJS.)

Eleodes.

Spurs of anterior tibial unequal, and dissimilar in the sexes.

Spurs of anterior tibiae equal, and similar in the sexes.

Gbotjp i.

Section A. •

Hind spur of anterior tibia broader and thicker in 9

Thorax convex, smooth.

Elytra! margin rounded.

Elytra] margin acute at humerus.

Thorax flat or concave.

Sides of elytra rounded.

Sides of elytra parallel.

Section B.

Anterior spur of anterior tibia broader, (bicker and more strongly curved in 9'

Group i.

Group 11.

obscura.

ac u ta

.

suturalis.

texana.
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Elytra broad, flattened, truncate at base, angles rectangular; thorax broad at base, angles

rectangular, overlapping the humeral angles of elytra. (Pediniform species).

Elytra with alternate Interspaces more elevated, (each elytron sub-tricostate). t r i c o s t a t a .

Elytra glabrous, with regular strise of moderately large punotures, interstices equally

and very feebly convex. pe din i d c- s .

Elytra elongate oval, convex, narrower and feebly emargiuate at base, angles not rectangu-

lar; thorax narrower at base, angles obtuse, not overlapping basal angles of elytra.

Anterior femora in n tie- in both sexes.

Elytra shining; with striae of punctures. ca r bo nari a .

Elytra, suloate or striate, striee punctured, interstices convex, with muricate

punctures. obsol e la.

Elytra diffusely punctured.

Elytra shining, punctures simple. c| uadri col lis.

Elytra opaque, densely muricately punctured, becoming granulate. h u m ©rails .

Anterior femora armed in the male.

Tooth very obtuse, elytra,! sculpture of smooth tubercles. g r a n u 1 a 1 ;i .

Tooth very acute, elytra with strise of fine punctures. e x t r i o a t a, .

Group ii.

The spurs of the anterior tibiae are similar to each other in both sexes. Occasionally the anterior spur is some-

what longer than the other; never, however, presenting anything similar to that seen in the preceding group, in which

it is nearly double the size; and width of the other, and very Strongly curved backward, especially in the J.

Thorax smooth, finely and sparsely punctured.

Thorax rugous, coarsely and continently punctured

Section A.

All the femora, toothed in both sexes.

Teeth of femora acute.

Teeth of femora obtuse.

Section A.

Section B.

a r m a t a

.

militaris.

fern orat a,

.

Anterior femora alone armed with a tooth, or all the femora mutic.

Thorax sub-quadrate, frequently narrower in front, base very rarely narrowed, sides feebly

rounded.

Elongate species, elytra never ventricose nor striate, femora mutic.

Thorax elongate. 1 o u g i o oil i s

Thorax square. g e n t i 1 i s .

Species usually ventricose, elytra Striate, femora of }, either acutely toothed or sinuate

near the tip.

Anterior femora with a strong curved tooth in £, only.

" " " straight acute tooth in % and 9.

Thorax deeply omarginate in front, angles not everted.

" feebly
" " " angles acute, everted.

" " sinuate near the tip in % and f.

Sides of thorax strongly rounded, always narrower at base.

Thorax very convex, humeral angles of elytra, indistinct or wanting.

Anterior femora armed in both sexes.

Anterior femora mutic in both sexes.

Thorax moderately convex, humeral angles of elytra always evident.

Ant. femora mutic in both sexes.

Ant. femora, armed at least in 9 .

v entricos a,

.

1 u re .

g r a c i 1 i s .

in n ce n s .

grandi oollis.

g i gantea

.

n i g r i 11 a

.
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Thorax with sides gradually narrowing to base.

Elytra sulcate, interstices convex, impunctured.

Elytra sub-striate, interstices with muricate punctures.

Thorax strongly constricted at base.

hispilabris.

spous a .

oaudi f era.

a outicauda.
d e n l. i pe s

.

Section B.

Here are placed some small species with a. very strongly punctured, moderately convex, sub-quadrate thorax, and

with oval elytra with indistinct humeri.

Elytra, granulate or rugose and frequently hairy.

Elytra not hairy, opaque, with rows of elevated rounded tubercles. g r a n o s a .

Elytra hairy, surface very coarsely and confluently punctured, shining. h i rsu ta .

Elytra opaque, sub-striate, with strongly muricate punctures, each bearing an erect black

hair. pilosa.

Hi.Ai'Yi.rs.

This name is proposed for a sub-generic division of Eleodcs, in which the basal joints

(usually three) of the anterior tarsi of the male are clothed with a dense silken pubes-

cence, obliterating- entirely the median groove, evident in the remaining joints and in the

entire tarsus of the female.

soabripennis.

c 1 a v i c o r n i s .

1 e c o n t e i

.

c o n s o b r i n a .

Thorax feebly constricted at base; lateral margin entire, extending to base.

Base of thorax rounded.

Base of thorax truncate.

Elytra convex, humeral angles very obtuse.

Terminal joints of antennas not compressed, antenna; apparently clavate.

Terminal joints of antennas flattened.

Hind angles of thorax obtuse.

Hind angles of thorax rectangular.

Elytra more or less shining, niuricatcly punctured.

Elytra very opaque, with small rounded granules densely but irregu-

larly placed. 1, e n e lii'ii s a,

.

Elytra depressed, humeral angles distinct. pi a- n Ipennis.
Thorax very strongly constricted at base, lateral margin obsolete at constriction.

Thorax smooth, coarsely and Sparsely punctured. p a r v i c o 1 1 i s .

Thorax rugose, very coarsely and continently punctured.

Elytral sculpture of coarse punctures with the interstitial elevations more or less con-

fluent into transverse plications. c o rd a, ta .

Elytral sculpture of elevated, distinct, smooth tubercles, in longitudinal series. pimelioides.

I'romus.

The sub-genus Promus contains species more or less fusiform and with, at least, the

basal joint of the anterior tarsi dilated and thickened and spongy pubescent beneath.

Base ofelytra emarginate, angles produced, embracing the basal angles of thorax. Femora, mutic.

Elytral margin acute, surface opaque and sparsely pubescent. opaea.

Elytral margin rounded, surface glabrous. I'u s i I'o r mis.

Base of elytra very feebly emarginate, or truncate, angles acute, not prolonged, basal angles of

thorax distinct. Anterior femora armed in the males.

Tooth of femur very acute in ^ ; elytra opaque, with distinct series of fine punctures. subnitens.
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Tooth of femur broad in % ; elytra sub-opaque and with distant series of large punctures;

punctures distant from each other. seriata.

Male unknown. Elytra striate, strise approximate and with very closely placed punctures, s t r i o 1 a t a .

Pub-Genus ELEODKS.

This division contains all the large species, and the smallest is scarcely below the me-

dium size. It may be distinguished from the other divisions by having the tarsi entirely

setose beneath, never silken or spongy pubescent. The first joint of the anterior tarsus

of the male is somewhat thickened in the first few species; this would never be mistaken

for the marked expansion and peculiar vestiture of the Promus group. The form of men-

turn' is also subject to some slight variation; tins will be alluded to under the species

themselves.

Group I. is characterized by the marked inequality between the spurs of the anterior

tibia1

, notably in the females, and in accordance with this variation we may again sub-

divide the group into two parts'. Section I. contains the large sulcate species. With
them the anterior spur of the anterior tibia is much smaller than the posterior, the latter

though scarcely longer is much broader and more robust and obtuse; at the tip. Here,

also, occurs the thickening of the first joint of the anterior tarsus of the male.

C. obscura, Say, (Blaps) .Tourn. Acad. 8, 259. Am. Bnt. tab. Hi. (Eleodes) Esoh.

I cannot accept the feeble differences between the five species described, as indicative

of specific distinction. With very large series it would be difficult indeed to define even

races. The three principal variations have been selected as centres, and may for conve-

nience be called "races," each may receive separate notice, and the student be thereby

the better enabled to determine either their validity as species, separation as races, or

complete union as mere varieties.

dispersa, Lee; deleta, Leo. Proo. Acad. 1858, p. 1.82.

Variations of sculpture alone form the differences between the three races. The mid-

dle lobe of the mentum is large, obtuse in front, coarsely punctured and elevated more or

less along the median line, the lateral lobes are small, strongly infiexed, scarcely evident

without careful examination. The head is often coarsely punctured, and the clypeo-

frontal suture by no means rarely visible. Thorax broader than long, moderately convex

and shining, and sparsely punctured, anteriorly truncate with obtuse angles. The sides

are rather broadly rounded in front, slightly sinuate behind, margin fine, slightly reflexed,

base feebly sinuate and one-fourth narrower than at the widest portion; the hind angles

are never acute, though distinct, generally rectangular. The elytra vary in shape even in

individuals of the same sex. Their form is, however, elongate oval, generally twice longer

than broad, sides more or less rounded, occasionally sub-parallel in some males. The

margin is never acute even at humerus, always rounded. The sculpture consists of very
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indistinct stria1

, with the whole surface rather densely and very irregularly muricately

punctured. The anterior femora are armed in both sexes with a tooth, strong and acute

in tin 1 male, very obtuse in the female and occasionally reduced to a mere sinuation.

This form occurs in New Mexico. Length 1.25 inch.

(i I) s cur a, Say (references already given).

Differs from the preceding as follows: Elytra feebly sulcate, interstices convex and

rather sparsely muricately punctured, the more densely in the stria?. This race is also

smaller and shows more tendency in the elytra to become reddish brown than the others.

It agrees in every respect with dispersa excepting the elytra! sculpture. Its habitat is

more northern than the preceding, occurring in Nebraska and Colorado.

Length 1.05 inch.

suloipennis, Mann., Beitrag. 836; Mag. Zool. 1843, pi. 138; arata, Lee, Proo. Acad. 1858, p. 183.

This form is still more deeply sulcate than the preceding and has smoother interstices

with fewer muricate punctures.

Specimens occur very abundantly in Oregon, northern California, and through Nevada

and Colorado to New Mexico and Arizona.

Length hardly varying from 1.25-1.30 inch.

E. acuta, Say, (Blaps) .Ton™. Acad. :!, p. 358. Am. Ent. tali. 10. Esch. (Eleodes).

The form of this species is not greatly different from the preceding. The only con-

stant character being in the greater acutcness of the elytral margin, especially near the

humeral angle. The dorsum of elytra is more or less flattened, and in proportion to the

extent of this depression the margin is more extended from the humeral angle until it is

almost as evident, though never so acute as in the following species. The thorax is simi-

lar in form to obscura and lacks entirely the flattening and very acute margin of suturalis.

'The anterior femora, are toothed, the female the more obtuse. The species occurs from

Kansas to Texas and varies in length from 1.-1.40 inch.

E. suturalis, Say, (Blaps) Jouni. Acad. !!, p. 257; Am. Ent. tab. 16; Esch. (Eleodes).
I

'flie general form of this species agrees with, the two already mentioned, differing,

however, in having both the thorax and elytra with a very acute margin, generally slightly

rcflexcd in the latter, always so in the former, so that the dorsum appears either flattened

or concave, in accordance with the degree to which they arc upturned. The sides of the

elytra are rounded, never parallel, the dorsum is always flat. The anterior femora are not

very acutely toothed, frequently merely sinuate 1
. Occurs abundantly in Kansas and Ne-

braska, and varies in length from .8 to 1.2 inch.

Many specimens have a broad red band along the suture of the elytra.

E. tcxanus, Lee., Proc. Acad. 18C8, p. 183; Thomson, Arcana, 1, pi. XII, fig. 5.

Acutely margined as in the preceding. The thoracic margin is much wider and more



NORTH OF MEXICO. 307

reflexed. The thorax is broaden-, sides more strongly rounded, apex deeply emarginate

with acute angles, base trisinuate also with acute angles. The elytra are also more

acutely margined than auturalia, the dorsum slightly concave, longer and more parallel

and in the males slightly produced, their surface is also feebly sulcatc with stria? of coarse,

closely placed punctures. The anterior femora, of the male are armed Avith a rather small

acute tooth.

This species has thus far occurred in Texas alone. Length 1.25-1.50 inch.

Section IT. of Group I. contains all those species of the sub-genus Eleodes in which

the anterior spur of the anterior tibia is notably longer, broader, thicker and more strongly

curved than the posterior spur, in the females.

E. pedinoides, Leo., Proo. Acad, 1858, p. 188. asperata, Leo., (loo. cit.)

The peculiar form of the elytra distinguishes this and the next from the others of the

section which follow. The sides are sub-parallel, very feebly rounded and scarcely nar-

rower (frequently broader) at base than at any other portion. The base is also truncate

and the angles rectangular, extending under the basal angles of the thorax. In both

species the middle lobe of the mentum is smaller, rather more acute and more prominent

in front than the species in the preceding section. The form of the thorax of E. pedi-

noides is similar to that of acuta. The anterior angles are not acute and the posterior are

rectangular. The base feebly emarginate and with an impression near each hind angle.

The sides are rounded anteriorly, slightly sinuate posteriorly. The elytra are oval, not

narrowed at base, black, glabrous, and never pubescent, feebly sulcatc with moderately

convex interstices. The striee are rather coarsely punctured in some specimens, less evi-

dently in others. In the variety asperata the punctures become slightly muricate at the

sides near the apex. The elytra are also moderately convex, margin rounded, the humeri

are occasionally slightly carinate. The femora are mutic in both sexes.

Occurs in southwestern Texas. Length .75-.9S inch.

E. tricostata, Say, (Blaps) ,Tom-n. Acad. 3, 202; Leo. (Eleodes); alUrnala, ICivby, (Pimelia) N. Z., 232; plan-

ata
J
Sol., (Eleodes) Baudi e Truqui, p. 200, (indicated by error as from Spain); rolmsltt, Lee, Proe. Aoad., 1858,

p. 181!.

Similar in form to pedinoides, differing in the following characters: Elytra usually

flattened, margin more acute, alternate interspaces more elevated, the shallow sulci are

rather strongly muricately punctured, each puncture with a short robust hair in recent

specimens. The elytra are never shining as in pedinoides, and the peculiar sub-tricosta-

tion will readily distinguish it. The variety robusta, as the name indicates, is larger,

stouter and rather more coarsely muricate.

The species is abundant on the plains of Kansas and Nebraska and southward into

Texas. Length .50-.90 inch.



308 REVISION OF THE TENEHRION ID/E OF AMERICA,

Following the Pediniform species, we have another suh-scction still having the ante-

rior spur of the anterior tibia larger than the posterior, hut differing especially in the form

of the elytra. In these the humeral angles of the elytra are hut feebly prominent, and

the base feebly emarginate ; the elytra themselves are always convex, never flattened and

sub-acute on the margin. The thorax is usually narrowed at base, the angles never

prominent nor overlapping the elytra] base.

E. oarbonaria, Say, (Blaps) .Tourn. Acad. 3, 200; Lee. (Eleodes); soror, Lee., Proc. Acad. 1858, 185; immunii,

Lee, ib., 18G; debilis, Loc., ib., 185.

This species as above defined may be known from all the others of the sub-section by

the smooth, polished elytra, with, rows of large punctures rather distantly placed, the in-

terstices of the rows are flat. In some specimens the punctures arc small, though in

other respects the characteristics of the species, such as the polish, the distance between

the rows, are still present. In some specimens of quadricollis there is an evident ten-

dency to the arrangement of the punctures in rows ; in these, however, the interstices

will be seen to be very distinctly diffusely punctured, besides lacking the peculiar appear-

ance of carbonaria, readily remembered after sight.

I have united several other species with carbonaria, as may be seen above. Of these,

I am absolutely unable to distinguish even as faint varieties, soror and immuuis. Debilis

is a very small form from the mountainous region around Santa Fe, and differs from the

typical form only in having the thorax slightly more transverse and widest at the middle,

while the others have the thorax widest in front of the middle. From the known degree

of variation of other species and from the fact that this possesses all the other characters

of the species, I am unwilling to retain it as distinct.

The species is rather abundant in southern Colorado, New Mexico and eastern Ari-

zona and Texas.

Length .(55-1.00 inch.

E. obsoleta, Say, (Blaps) Journ. Acad. 3, 261, (Eleodes) Lee.

This species has inutic femora also, and maybe known by the sulcate or striate elytra.

The suture is frequently reddened, the stria? are marked with coarse punctures and the

interpaccs coarsely muricately punctured. The form is usually robust, occasionally elon-

gate in the males, elytra rather broadly oval and feebly convex on the disc. As in car-

bonaria, the thorax is sub-quadrate, sides and base feebly rounded, anteriorly very feebly

emarginate.

Occurs abundantly on the plains of Kansas and southward to New Mexico.

Length .50-80 inch.

E. quadriooll is, Esoh., Zool. Atl. III., p. 12, tab. 14, fig. 5. Mann., Beitrag, 208; omnia, Leo., Pi-oe. Acad.

1858, 180; vidua, Lee., Ann. Lye. 5, 133.

Very similar in form to obsoleta. The elytra are more convex, totally black, with
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sculpture consisting of punctures sometimes fine, at others rather coarse, rather densely

but irregularly placed and never mnricate, never arranged in rows. The femora are

mutic in both sexes. The thorax is also narrower at base than in the two preceding spe-

cies. The elytra of the female are always broadly oval, those of the male elongate,

scarcely broader than the thorax.

Occurs in California, from San Francisco to San Diego on the coast, and inland from

San Jose to Tejon. Specimens have been sent from Sonora.

Length .60-.80 inch.

E. humeralis, Lee, Paolf. R. R. Surv. 47 parallel, App. 1, p, 50.

Differs from the preceding in the rather deeper emargination of the base of the elytra,

and by the humeral angles a little more prominent. The elytra are always opaque to a

greater or less extent, and very densely muricately punctured or almost granulate. The

femora are mutic.

Occurs in northern California, and Oregon, where it replaces quadricollis of the south-

ern regions.

Length .54-68 inch.

E. granulata, Lee, f; eUum, Lee, Proo. Acad. 1861, p. 85S, %; aspera, Lee, Now Species, 115; fsubaapera,

Sol., Btud. But. 240.

From all the other species this may be readily distinguished by the elytral sculpture,

consisting of rows of moderately elevated, rather smooth tubercles with opaque interspaces.

Its form is similar to the male of quadricollis. I have placed it in association with extri-

cata, a species with armed anterior femora, although its femora are scarcely toothed, but

strongly sinuate near the tip. The other preceding species have the femora of both sexes

entirely without either a tooth or the suspicion of a sinuation. The specimens in our col-

lections appear to he rather poorly developed, and from what occurs in other species it is

inferable that fully developed forms may have a very distinct tooth in the males. T have

united aspera as a synonym, although the specimen is not before me. I believe it to be

merely a more roughly sculptured form, bearing the same relation to granulata that aspe~,

rata does to pedinoides.

Occurs as follows; granulata,, Oregon; obtusa, California; aspera,, New Mexico.

The throe specimens scarcely vary from .60 inch. The last synonym is placed here

doubtfully. Should it prove to be identical with granulata,, this name must be suppressed

and the name of Solier used instead.

E. extrioata, Say, (Blaps) Journ. Acad. ;i, 261. Lee (Eleodes); co/jnata, Ilald., Stansb. Rep., App. C, p. 376.

Readily distinguished from all others of the sub-section by the very evident tooth of

the anterior femur of the male, as well as by the rather more slender form of that sex.

AMERT. PIITLOSO. SOC. VOL. XIV. 78
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The thorax is finely and very sparsely punctured, the elytra coarsely and densely, with a

faint tendency to the arrangement of the punctures in lines, more evident in the smoother

varieties of the species. Gognata, Hald., is merely a more robust and rather smoother

form of extricata.

Occurs abundantly on the plains of Kansas and Nebraska, and some few have been

obtained in Utah and eastern Oregon.

Length .42-56 inch.

Group II.

This group is distinguished readily from the preceding, by having the spurs of the an-

terior tibia; very nearly equal in size and in no way differing from each other in thickness

and shape.

Section I. contains the bulk of the species of the group, and may be recognised by the

smooth, sparsely punctured thorax.

The three following species differ from all the others, by having all the femora of each

sex armed with a very distinct tooth, large and strong in the first two, small in the Last.

The tibiae arc also more strongly curved than in any others of the genus.

E. militaris, n. sp., black, moderately shining, elongate, similar in form to femorata. Thorax % sub-quadrate,

moderately convex, sides rounded, feebly converging at base; apex rather deeply emarginate, angles acute, not denti-

form; base feebly rounded, angles not, prominent; J> thorax one-third broader I ban long, more convex at sides, moder-

ately rounded, not converging at base; apex as in male, base truncate or feebly rounded, notably broader than apex,

angles not. prominent. Elyi ra elongate oval, si rongly attenuate behind, very convex above, with distant rows of rather

line and distant punctures. Legs coarsely punctured. 1'ioslernum prolonged, horizontally mucronate. Mesosternuni

slightly concave. Length .80-1.00 inch.

Lower California. Mr. Wm. M. Gabb.

The sexes of this species differ from each other, in the form of the elytra, the female

as usual being the broader and more robust, and also in the form of the thorax. In the

% there is scarcely any difference between the thoraces of femorata and militaris, while

that of the female of the latter species is much broader, the sides regularly rounded to the

basal angles and the base broader near the apex. In both sexes all the femora are armed

with a very strong triangular tooth, broader but less acute than armata. This species

differs from armata in the character last given, and also in its much less prominent and

never dentiform apical thoracic angles. The elytra approach the form of femorata, and

are more attenuate behind than in armata. The peculiar form of thorax causes the fe-

male to appear more obtuse in front.

E. armata, Lee., Ann. Lye. 5, 184; Thomson, Arcana I, PI. XII, flg. 2.

The elytra of this species are less attenuate, rather more suddenly declivous behind

than either of the others of the group. The anterior angles of the prothorax are acute,

usually prominent and dentiform. Further comparison between this and the preceding
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species is unnecessary, while from the following it may be distinguished by having very

much more prominent femoral spurs and by the form of the elytra already mentioned.

Occurs abundantly on the Colorado Desert (Leconte); those in my cabinet are from

central Arizona, where it exceeds all other insects in abundance except K Mspilabria,

Say, (sulcata, Lee.) Length .58-1.30 inch. The greater number are over one inch in length.

E. fern or at a, Leo., Ann. Lye. 5, 134.

The teeth of the femora are all very obtuse.

Occurs at San Diego, California.

Length .68-1.00 inch.

The species of the section hereafter noted differ from the three preceding, in having

only the anterior femur (if any) toothed.

In accordance with the form of thorax the species may be again sub-divided, those

with a sub-quadrate thorax with very feebly rounded sides, and with the base rarely nar-

rower will be mentioned first.

E, longioollis, Loo., Ann. Lye. 5, 134. Haydenii, Lee, Proo. Acad. L858, i>. L86.

Frequently elongated fusiform in shape, thorax generally longer than broad, sides

feebly rounded, base always broader than apex. Femora mutic in both sexes. The elytra

are smooth or feebly punctured, never striate.

Occurs abundantly in New Mexico and Arizona, and occasionally in Kansas and

Colorado.

Length .90-1.25 inch.

E gen tills, Lee., Proo. Aoad. 1858, p. 187.

The femora, are mutic as in longicollia, from which it differs in its smaller size, more

quadrate thorax with more rounded sides and rather more prominent anterior angles.

Occurs at San Diego, Cal.

Length .75 inch.

E. ventrieosa, Lee., Proo. Acad. 1858, p. 1(18.

With this species commences a series with the anterior femora of the i (and fre-

quently ?) armed with, an acute tooth or sinuate. The elytra, are also feebly sulcate and

rows of rather coarse punctures. In this the elytra are strongly ventricose in both sexes,

and also caudate in the male. The anterior femora, of the nude are armed with a robust

tooth, strongly curved. The thorax is broader than long, with sides and base moderately

rounded, anteriorly feebly emarginate, angles distinct, not dentiform.

Occurs in Texas, near the Ilio Grande.

Length 1.05-1.40 inch.
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E. lucre, Leo., New Species, p, 114.

The species is more elongate than the preceding, and very feebly ventricose in (lie le-

male. The elytra are more deeply striate and also caudate in the male. The thorax has

feebly rounded sides, an almost truncate 1 base, apex emarginate, angles distinct, never

dentiform. Both sexes have the anterior femora armed with an acute straight tooth.

Abundant near ('ape St. Lucas, Lower California, where it replaces gracilis of Arizona

and the northern end of the Peninsula.

Length .70-1.04 inch.

E. gracilis, Lee, Proc. Acad. 1858, p. 184.

As in lucoe, the anterior femora of both sexes are armed with an acute tooth. It dif-

fers by its more elongate form, the dentiform anterior angles of the thorax, as well as by

the thorax being narrower behind and the sides more strongly rounded. The male is

never caudate.

From New Mexico, Arizona, and the upper end of the Peninsula of Lower California.

Length .78-.04 inch.

E. innoeens, Leo., New Species, p. 114.

The femora of this species are feebly sinuate. The elytra are rather strongly striate,

as in luom. The thorax is slightly longer than broad, with feebly rounded sides and trun-

cate base. The apex is very feebly emarginate, the angles prominent, not dentiform.

From Cape St. Lucas.

Length .54 inch.

The following species have the thorax rounded on the sides and with the sides more
strongly convergent at base, frequently rather suddenly constricted.

The first two species have the thorax very convex, hind angles obtuse, humeral angles

of elytra wanting. In both the elytra are smooth or faintly punctured, never striate or

sulcate.

E. grandieollis, Mann., Beitrag. p. 260; Mag. Zool. 1844, pi. 180. mlida, Bohoman, Eugen. Rosa. Ins. p. 90.

Tb<- elytra, are rather broadly oval in outline. The anterior femora are toothed in

both sexes. Dr. Lecontc mentions the synonym in Proc. Ac. Nat. Sci. 1859, p. 290, but
it has been accidentally omitted in his List of Coleoptera.

Occurs near San Francisco, Cal.

Length 1.-1.20 inch.

E. gigantea, Mann., Beitr., p. 207; Mag. Zool. 1843, pi. 127.

More elongate and attenuate than the preceding. The femora are mutic in both sexes.

Occurs at San Francisco, and in the Sacramento Valley around the bay.

Length 1.10-1.40 inch.
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E. nigrina, Leo., Proc. Acad. 1858, p. 180.

With this species commences a series in which the humeral singles of the elytra are

much more distinct than in. the two preceding. The thorax is also much less convex.

From the species following, this one may be readily known by the femora being merely

feebly sinuate in both sexes. The elytra are feebly striate, with muricate punctures not

very densely but very irregularly placed. The males are rather more slender than the

females. The elytra of both arc sub-opaque, a character otherwise unknown in the group.

More decidedly Upiform than any other species.

Occurs in Oregon, thence eastward to Dacota, and southward into Colorado and

western Kansas.

Length .60—.86 inch.

E. hispilabris, Say, (Blaps) Journ. Acad. 8, 360; Am. Ent. pi. 16. sulcata
||
Lee, Proc. Acad. 0, 07; eon-

vexa, Leo., Paoif. R. R. Repts., App. 1, p. 40; nupta, Leo., Proc. Aoad. 1858, p. 188.

I have no hesitation in applying the name of Say to one of our species, better known
under the pre-occupied designation sulcata, Lee. The description and figure of Say ap-

pear to me perfectly applicable to this and not to one of the larger species of Group I.

The prominent dentiform anterior thoracic angles, so well described and figured, are not

found in any species of the ohscnra series. I am unable to find characters warranting the

division of the species into three; others, the forms so completely passing from one to the

other without a break in the series. The species may be readily distinguished from all

those having the same form of thorax, by the more or less deeply snlcate elytra, with con-

vex interstices. The strise are punctured and the interstices smooth. In the variety

nupta, the elytra are rather more convex and broader, and the sulci less deep, and the

interstices consequently much less convex.

Occurs abundantly in Oregon and Arizona, Kansas, Colorado and Texas. Say's spe-

cimens came from " Missouri," a very badly defined geographical region in his day.

Length .70-1.05 inch.

E. sponsa, Lee, Proc. Acad. IH58, p. 181.

In general form this species resembles the preceding. The thorax is, however, less

rounded on the sides and more nearly quadrate. The anterior angles arc acute and fre-

quently prominent. The elytra are elongate oval, slightly flattened, feebly sub-striatc

and with the interstices rather coarsely muricately punctured. The apex is moderately

acute in the male, never prolonged or caudate. The anterior femora of the males are fur-

nished with an acute tooth, the females with one more obtuse.

Occurs in southern Colorado and eastern New Mexico.

Length .80-96 inch.

AMBRI. PHILOSO. SOC.—VOL. XIV 19
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E. oaudifera, Lee-., Proc. Acad. 1818, p. 184.

Differs from the preceding as follows: Males with the apex of elytra prolonged or

caudate; anterior femora armed with an obtuse tooth in the males, mutic in females.

Occurs with the preceding.

Length .70-90 inch, exclusive of elytral prolongation.

E. acutioauda, Lee, Ann. Lye. 5, l!i5; laticollia, Lee, ib.

In this species the thorax is at least one-half broader than long, sides very strongly

rounded, base strongly constricted ; anterior angles very acute, prominent and dentiform.

The elytra are elongate and strongly produced in the male, not suddenly caudate. The

sculpture consists of stria? of fine punctures. The anterior femora of both sexes are acutely

toothed, tooth rather small.

Occurs only in extreme southern California. The synonym belongs to a larger and

narrower form.

Length .90-1.30 inch.

B, dentipes, Esch., Zool. Atl. 8, 10, pi, 1.4, ig. 4; Maim. Beitrag. 2(17; Guerin. Mag. Zool. 4, 81, pi. 117.

The thorax is much less broad than acuticauda, the sides less rounded and the an-

terior angles less prominent, and the elytra are never as produced. Both sexes have the

anterior femora armed, though the tooth is less prominent and broader than in the prece-

ding species.

The most abundant species in California south of the latitude of San Francisco, and

very variable both in sculpture and general form.

Length .62-1.05 inch.

Section 13.

E. granosa, Lee., New Species, p. 110.

The elytral sculpture of this species is peculiar and without any parallel in the genus.

One specimen in the cabinet of Dr. Lecontc, from California, another in my own, from

Nevada, collected by Mr. Wm. M. Gabb.

Length .65—.75 inch.

E. pil os a., n. si>., black obaque. Head coarsely and densely punctured, sparsely clothed with short, black,

sub-erect hairs. Thorax sub-quadrate, feebly narrowed behind, sides moderately rounded, margin hardly evident;

apex and base truncate, angles not prominent; above very coarsely and conlluenrly punctured with erect black hairs.

Elytra oral, moderately convex, humeri indistinct, surface faintly sub-striate with densely and irregularly placed mu-

ricato punctures, each bearing a rather long Mack hair. Beneath muricately punctured and seb.se, abdomen more

shilling, less densely punctured. Femora mutic in both sexes.

Occurs abundantly in Owens' Valley, California, and in western Nevada (Gabb).

Length .46-.60 inch.



NOUTII OF MEXICO. 315

E. hirsuta, Loo., Proo. Acad. 1801, p. 352.

Readily known from the two preceding, by the sinning-, densely punctured and pubes-

cent elytra. Its form is more robust and the elytra more broadly oval.

From the same regions with pilosa.

Length .40-.44 inch.

Occurs in Owens' Valley, California, (Horn), and western Nevada (Gabb).

Sub-Genus Blafylis.

This sub-generic name is proposed for some small species in which the males have

two (sometimes three) basal joints of the anterior tarsi clothed with a rather dense silken

pubescence, obliterating entirely the groove. These joints are never dilated nor thick-

ened. The femora arc all unarmed. The thorax has rather strongly rounded sides, and

always greatly narrowed at base, frequently constricted, appearing to be almost peduncu-

late. The elytra are oval, strongly rounded on the sides, humeral angles usually obtuse.

The tibial spurs are usually short, stout and sub-equal.

This assemblage of characters will readily distinguish the species of this sub-genus, of

which cordata may be considered the central form. The peculiar tarsal vestiture is seen

also in the following sub-genus, where it becomes more spongy, and in ventricosa, where

the anterior tarsi of some males are more hairy than spinous.

Two sections are found in the sub-genus. The first contains species with a less

strongly constricted thorax, and with the lateral margin extending to the basal margin.

E. soabripennis, Loo., Proo. Acad. 1859, p. 77, $?; imutta, Leo., Proo. Acad. 1861, i>. 352, %.

The base of thorax is rather more strongly rounded, the disc much less convex, and

the sides much less rounded than any of the species of the sub-genns. The elytra are

very densely and irregularly muricately punctured.

From Santa Barbara and Ft. Tejon, California.

Length .S5-.65 inch.

E. olavioornis, Esoh., Zool. AM. 3, p. 11 Mann. Beitrag. 270; impressieoUis, Boheniann, Eugen. Resa. Ins.,

p. 90.

The imprextticoUis of Boliemann, is merely a specimen of this species with two thoracic foveas. Accidental varie-

ties of this kind frequently occur in many of the speoies, especially in small Individuals'.

This species is among the smallest of the genus, and may be easily recognised from

the characters given in the table. The middle lobe of tin- mentum is much more acute

and prominent than in its allies, resembling somewhat that of the larger species previously
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cited. The elytra are rather coarsely and densely punctured in scarcely evident lines,

each puncture bearing a short hair.

Occurs in California from San Francisco to the head of Sacramento Valley.

Length .36-50 inch.

E. lecontei, Horn; aubaspera
||
Lee., Now Species, i>. 115.

I change the name given it by Leconte, Solicr having used the name many years be-

fore. Closely allied to consdbiina. The sides of the thorax arc regularly rounded to the

basal angles, and the angles scarcely evident. The elytral sculpture consists of irregularly

but closely placed granules.

Found in Colorado.

Length .60 inch.

B. oo n so l,v iiia, Leo., Ann. Lye. 5, p. 135; veseyi, Lee., Proc. Acad. 1858, p. 187.

This species begins a series with the thorax more strongly constricted at base; in this

and the two following, however, the lateral line still extends to the base. The elytral

sculpture consists of muricate punctures rather irregularly placed on the disc, becoming-

tubercles on the sides.

Abundant at Fort Tejon, California.

Length .60-74 inch.

E. tenebrosa, black, opaque. Head rather coarsely punctured; thorax one-third broader than long, very

coarsely punctured, becoming granular at, the sides; sides strongly rounded, margin entire, basal angles moderately

prominent, rectangular; elytra elongate oval, moderately convex, sides moderately rounded, basal angles obtuse, sur-

face rather densely and irregularly covered with small, rounded, shining tubercles, arising from a very Opaque base.

Under surface and legs coarsely and densely punctured.

From Owens' Valley, California, (collected by myself), and from western Nevada (by

Mr. Gabb).

Length .54-^—.65 9 inch.

The elytra arc scarcely broader at their broadest part than the thorax, and much less

rounded on the sides than any species of this section of the sub-genus.

E. planipennis, Lee, New Species, p. 116.

The elytra of this species arc quite flat on the disc, and the margin less obtuse than

the other species. The thorax is also more deeply cmarginate in front, and tin; anterior

femora rather more strongly sinuate. The elytra arc also more finely and less densely

muricately punctured.

From eastern New Mexico.

Length .64 inch.
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The second section of the sub-genus contains those species in which the thorax is

strongly constricted at base, almost pedunculate, and the lateral marginal line not attain-

ing the basal margin. On account of the extreme variation of which the species are sus-

ceptible, many more names have been applied to the varieties than we can draw lines to

separate. On account of the difficulty of ascertaining accurately the forms to which Esch-

scholtz's names were applicable, Dr. Leconte obtained types from Europe, some of which

were carefully compared by the late Dr. Schaum, while others were furnished by Mene-

tries and Motscbulsky from the original collection of Eschscholtz, and with this assistance

and the large numbers of specimens in Dr. Leconte's cabinet and my own, I can safely as-

sert that but three species should be recognized in the fourteen varieties already known to us.

E. parvioollis, Esch., Zool. Atl. 8, p. 12; Mann. Beitrag. 271; plunnla, Esch., et Mann. loc. oit.
;
producta,

Mann., loo. oit.j parsieollis, Esch., et Mann. loo. oit.; saabrota, Esch., et Mann., loo. oit.; comtriota, Leo., Px'oc.

A. sad. 1858, p. 187.

This species has the thorax comparatively smooth. The punctures, though rather

coarse, arc never confluent, and the thorax has never the scabrous appearance of the two

succeeding species. The elytra are also rather coarsely punctured than intricately rugose,

as in the next. The form of elytra varies greatly, and on this alone have been founded

the numerous names cited above as synonyms.

E. producta has the humeral angles very distinct and the disc of the elytra more flat-

tened, approaching in this respect planipennis. The humeral angles, however, become

less distinct, and at the same time the disc more convex, and the transition is very grad-

ual and easy through planata and parvicollis to scabrosa. Typical specimens of all the

species are before me, and it is easy to complete series leading gradually from one form to

the other, all preserving, however, the common characters given in the synoptic table.

This species is abundant at San Francisco and around the bay in a southerly direction.

Length .42-.G4 inch.

E. oordata, Esch., Zool. Atl. ?>, p, 12; Mann. Beitr., p. 27H; tubereulata, Esch., ct. Mann. loc. oit.; iiilncata,

Mann., Beitr., p. 275!; rolundipennis, Leo., striata, Leo., Pacif. R. It. Reports, App. 1, p. 50.

.Differs from the preceding in having the thorax densely and confluently punctured.

The sidc-s of the thorax are more strongly rounded in front, behind the middle nar-

rowing rather suddenly, causing them to appear somewhat sub-angulate. This character is

seen an the next species, but never in the previous one. The elytra are also more rugose,

the spaces between the punctures arc- elevated and convex, and more or less confluent

transversely.

The species is abundant in the region of San Francisco, extending its range to the

southward through the Sacramento Valley and into Oregon, where it is replaced by the

next species.

Length .40—.(52 inch.

AMERI. 1TIILOSO. SOC VOL. XIV.—80
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E. pimelioides, Maim., Beitrag. 274; Mag. Zool. 184;?, pi. 120; viator, Leo., Proo. Acad. 1858, p, 188; tuUi-

f/itta, Lee, Pacif. R, R. Rep., App. 1, p. 50.

The elytra of this species are more opaque than either of the preceding, and have rows

of small rounded tubercles placed in rather regular series, less distinct along the suture.

The form of thorax is similar to the preceding, and is coarsely and conftuently punctured.

Abundant in Oregon and Montana, and is distributed in the same manner as nigrina,

except that it does not extend into New Mexico.

Length .38-54 inch.

In all the species of this sub-genus the middle lobe of the mentum is rather broader,

more obtuse in front (except clavicornia\ and the lateral lobes much less evident than 'in

the normal Eleodes (sub-gen.) In chivicomis the middle lobe is rather prominent and

more produced.

Sub-Genus Piiomus.

The first and second joints of the anterior tarsi of the male are thickened and flat-

tened beneath, and densely clothed with a very fine almost spongy pubesence. Combined
with these there is a peculiar more or less fusiform outline to the species. The sides of

the thorax always converge anteriorly, and the elytra become gradually broader in the

same line with the sides of the thorax.

E. opaea, Say, (Blaps) Joura. Acad. 3, p. 202; (Eleodes) Lee.; (Promus) Lee., Class. Col. N. Am., p. 220.

In this species the dorsum of elytra is quite flat, the margin rather acute, the surface

is opaque and sparsely covered with short recumbent setose hairs. The base of elytra is

deeply emarginate, the angles clasping the obtuse basal angles of the thorax. The first

two joints of the anterior tarsus of the male are distinctly broader. The femora are un-

armed.

Occurs abundantly on the plains of Kansas and Colorado.

Length .42-.50 inch.

B. fusiformis, Lcc., Proc. Acad. 1858, p. 184.

Similar in form to the preceding. The dorsum is, however, much less flattened and
the margin not acute. The surface is black and shining, neither opaque nor pubescent,
but rather finely and closely sub-seriatcly punctured. The elytral humeral angles clasp

the angles of the thorax. The femora are mutic. The joints of the anterior tarsi can
hardly be called dilated, still their vertical measurement is greater than that of the female,

in which the joints are nearly cylindrical There need be no doubt as to the position of

the species, its peculiar form and produced humeral angles show its relationship with
opaea.

Occurs rarely, on the plains of Nebraska, southward through New Mexico, and is

more abundant, though by no means common, in Texas.

Length .50-.60 inch.
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E. seriata, Loo., Proc. Acad. 1858, p. 185.

The elytra of this species are frequently inflated in the female, always very convex

and without any semblance of even an obtuse margin. Their sculpture consists of distant

rows of large and rather distant punctures. The anterior femora of the male are armed

with an obtuse tooth, and the two basal joints distinctly thickened and dilated.

Occurs in New Mexico and Texas.

Length .66-80 inch.

E. subnitens, Loo., Ann. Lyo. 5, 184.

Similar in form to seriata, but less robust and more fusiform. The elytra! margin is

regularly rounded, as in the preceding species. The surface is sub-opaque and the sculp-

ture of distant stria: of fine punctures. The male has an acute tooth to the anterior fe-

mur, and the two basal joints very distinctly thickened.

The unique specimen came from the region of Arizona traversed by the Gila Eiver.

Length .70 inch.

E. striolata, Leo., Proo. Acad, 1858, p. 185.

It is not without some misgivings that I place this species in the present sub-genus.

Three specimens are known to me, all females. The anterior spurs of the anterior tibia'

in all the species of Promus, are similar in structure to that seen in kSection 13, Group I.

Eleodes, thus increasing the difficulty of assigning places in the genus to females when
the male is unknown. The anterior femora of the specimen before me arc very feebly

sinuate, and should the male prove to have simple tarsi and a toothed femur, the species

should be placed near extricata. As in the two preceding species, the basis of elytra are

very feebly emarginate, the angles acute, neither prolonged nor clasping the thoracic base.

The surface is marked with approximate stria: of rather fine punctures. The apex of

elytra is faintly prolonged, witli the tips of the elytra slightly separated.

Occurs in southwestern Texas and adjoining regions of Mexico.

Length .65-77 inch.

DISCOGENIA, Lee.

Disoogenia, Loo., Now Spec. 117.

'Ibis genus differs from Eleodes by very feeble characters, the value of which may be

at any time lessened by the discovery of intermediate forms. The "mentum is quite flat,

not at all trilobed, but transverse, widened from the base to the middle, then rounded,

both at the front and sides, the lateral angles being also rounded at tip; the surface is

punctured and is foveate on each, side near the angle." The epipleuree of the elytra, as in

Eleodes, arc rather suddenly dilated at base and are slightly visible from above. The

tarsi are similar in both sexes and rather coarsely spinous beneath. The tibial spurs are

similar in the sexes and nearly equal.



320 REVISION OF THE TENEWUONIDJE OF AMERICA,

T). mavginata, Esch., (Eleodes) Zool. Atl. 3, 10; Mann. Beitrag. 289. Macheri, Mann,, Rev. Zool. 1840, p.

187; Beitrag. 800. Lea (Discogenla) New Species, 117.

The thorax is broader than long, strongly rounded on the sides and finely margined,

and with the hind angles not prominent; anteriorly feebly emarginate angles obtuse.

The elytra arc oval, rather pointed behind, and scarcely wider than the thorax, the hu-

meral angles are obtuse. The anterior femora of the male are armed with an obtuse

tooth, the femora of the female are mutic.

Occurs not abundantly in the region surrounding the Bay of San Francisco.

Length .56—.82 inch.

D. seabrieula, Leo., (Eleodes) Proc. Acad. 1858, p. 1ST; (Discogenla) New Species, p. 117.

Tins species is more robust, much more rugosely sculptured, and differs especially in

the anterior femora of the female being armed with an obtuse tooth.

Length .7(5 inch.

EMBAlMIIOX, Say.

Embaphion, Say, Journ. Acad. 8, p. 351!; Lacordaire Genera V., p. 152.

This genus is separated from Eleodes by rather feeble characters. The epipleunc arc

always narrow, the suture rarely visible except at apex, at base scarcely and not suddenly

wider, never attaining the humeral angles of elytra. The anterior tibia; at base arc very

distinctly sinuate in the males, less in the females. The thorax and elytra, arc; always

acutely, sometimes broadly, margined; the elytral margin more or less distinctly reflexed.

The mentum is trilobed, the middle lobe broad, rounded in front, the Lateral lobes small

and inflexed.

E. murieatum, Say, Journ. Acad. 8, 251; concavum, Lee., Proc. Acad. VI, p. 440; Thomson, Arcana 1, pi.

xii, lig. 10.

This species may be readily distinguished from the others of the genus by the very

broad foliaceous margin of the thorax and elytra, very strongly reflexed. The elytral

margin extends beyond the apex and the two meet on a line with the suture. The thor-

acic margin is broad and widens behind, so that the hind angles are prominent, sub-acute,

and project backwards over the basal angles of the elytra. The thorax itself (less the

margins) is narrow, longer than broad, and about equal to half the width of the; elytra

(without margin). The disc of elytra (without margin) is elongate oval, the humeral

angles not prominent and are rounded. The angles formed by the margin, arc; nearly

right. The base of the thorax is strongly trisinuate ; the base of the thorax proper be-

ing rounded, that of the margin on each side emarginate. The; base of elytra is emargin-

ate at middle, and on each side broadly rounded. Concavum, Lee:., is merely a large

form with more strongly reflexed margins. The elytra of both forms are sculptured with

approximate series of fine punctures, each bearing a short hair.

Occurs rather abundantly from Kansas to Texas.

Length .50—.7(5 inch.
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E. contmnm, Leo., .Touxn, Acad., Ser. 2, 4, p. 40; Smitlison. Cent. 18",!); Col., Kans. and New Mcx. 15,

pi. 1, flg, 8.

This species may be known by the broader thorax (proper), with narrower, less re-

Hexed margins. The margin is, however, thin, as in the preceding, and formed by the

sudden attenuation of the sides of the thorax. The sides of the margin are rounded from

apex and not broader at base. The basal angles are broadly rounded. The base of

thorax lias the hind angles more prominent than tin; middle of tin; base, the middle very

squarely truncate. The elytra, are elongate oval, and I he humeral angles (without margin)

distinct, though obtuse, the margin is acute, slightly rofiexed, and always attaining the

apex of the elytra. The males are always provided with an apical prolongation of the

elytra, rather abrupt and with tin; tips slightly separated. The epipleurse are always

poorly defined except near the apex. The sculpture above is similar to the preceding

species; specimens from Arizona are more opaque.

Occurs from Kansas to Arizona.

Length .50-.78 inch.

E. elongatu m . This is the most elongate of our species, the elytra being fully twice longer than broad. The
thorax Is less margined than the precediug, and the diso moderately convex above, evidently narrower behind. The
thorax is emarginate in front, less deeply than the preceding. The middle of the ha.se is slightly prolonged, and the

angles formed by the margin very obtusely rounded. The elytra are elongate, feebly rounded on the sides, gradually
narrowing to apex and attenuate, margin acute, not foliaceous, extending to apex. Humeral angles distinct. Kpi-

pleurse indistinctly denned except at apex. The logs are long and slender, the hind femur longer than the first four
abdominal segments. The head is sparsely muricately punctured, the thorax is sparsely punctured on the disc, granu-
lar on the margins, the elytra are sculptured as in the preceding species.

Occurs in western Nevada,. For the only specimen in my cabinet I am indebted to Mr. Win. M. Gabb, of the

Geological Survey of California.

Length .00, width .20 inch.

E. planum. Thorax one-half broader than long, feebly convex above and slightly narrower behind, anteriorly

not deeply emarginate, posteriorly with the middle of base truncate, not prolonged, margin acute, not foliaceous nor

suddenly formed. Margin gradually rounded, slightly broader behind, hind angles obtuse, rounded and slightly pro-

jecting beyond flic middle of the base. Elytra elongate oval, sides rounded, gradually narrowing to apex and acute

behind, not caudate. Margin acute, feebly reflexed, not attaining the apex. Disc flattened, never concave, angles

distinct, rounded, middle of base prolonged. Epipleural limits distinctly defined. The sculpture is similar in all re-

spects to eontuBwm,

In this species the thorax is broader than one elytron and nearly equals tin 1 breadth

of one-and-a-half. It may be readily distinguished from contusum by the width of the

disc of the thorax, by tin; males being never caudate or having suddenly acute elytra, by

the greater distinctness of the epipleural limits and by tin; margin of th.; elytra never at-

taining the apex.

Occurs in Kansas and Colorado.

Length .2(>-.7() inch.

AMERI. PH1LOSO. SOC.—VOL. XIV.—81
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E. depressum, Lee, (Eleodes) Ann. Lye. 5, 186; (Embaphion) List of Col. X. A., p, 60.

Iii this species the thin margin is almost totally wanting. The thorax is moderately

convex, one-third broaden- than long, very coarsely punctured, slightly narrower behind.

The sides are moderately rounded. Anteriorly rather feebly emarginate, posteriorly with

the middle of the base slightly prominent, angles obtuse. Elytra broadly oval, base

emarginate, angles prominent, sides strongly rounded, gradually narrowing to apex. Mar-

ginal line attaining the apex. Epipleurse limited by a very distinct elevated line. Third

abdominal segment placed obliquely to the second, especially evident in the males. The

antenna", legs, parts of mouth and last two abdominal segments, are ferruginous brown in

color. The elytra have rows of moderately coarse punctures, bearing short hairs, and are

generally more rugose than any of the preceding species.

Tins is the most robust species of the genus, and is especially noticeable in having the

thorax and elytra more distant. The antennae are also shorter and stouter, and with the

basal joints more pubescent.

Occurs rarely at Vallecito (Leconte), Maricopa Desert (Horn).

Length .38-44 inch.

In a, review of the species of Embaphion, it will be particularly noticed that there is a

gradual lessening of the foliaceous margin from muricatum to depressum. In consequence

of this, the anterior emargination of the thorax diminishes from the deep notch witb al-

most parallel sides, almost equalling in depth the length of the head, (muricatum) to the

simple broad shallow emargination so frequently seen in Eleodes. In the broadly mar-

gined species the thorax proper is narrow, sometimes longer than Avide, and with a dimi-

nution of the margin the thorax gradually widens, until, in depressum, the thorax is much

broader than long, and the margin almost entirely absent. The epipleural line follows

the same rule; almost entirely absent except at apex in the margined species, it becomes

more distinct until in planum and depressum the whole course is marked cither by a faint

groove in the one and a, distinctly elevated line in the other. In all the species except

planum tin; lateral margin of the elytra extends to the apex. The humeral angles of the

elytra proper (without the margin) are the more distinct as the acute margin is less so,

and in depressum the rather deep emargination of the elytra! base causes them to become

quite prominent.

following these characters our species may be tabulated;

Hind angles of thorax acute and overlapping the humeral angles of elytra.

Body broadly margined. muricatum.

Hind angles of thorax obtuse, not overlapping basal angles of elytra

;

body acutely, not broadly, margined.
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Thorax sparsely and not coarsely punctured, distinctly margined; not

distant from elytra; legs black; abdominal segments on same

plane.

Elytral margin attaining apex of elytra.

Broadly oval; males distinctly caudate. contusum.

Elongate oval; elytra gradually narrowed. elongatum.

Elytral margin not attaining the apex.

Males not caudate. plan um

.

Thorax very coarsely punctured; elytra broadly oval, sub-rugose;

legs ferruginous brown; third abdominal segment oblique. depressum.

TRIBE XVIII—SCAURINI.

Body elongate, apterous ; head prolonged behind the eyes, which are narrow, trans-

verse, reniform and moderately coarsely granulate ; front prolonged, concealing the labrum,

sides dilated and slightly renexed ; mentum small, distinctly trilobed, lateral lobes in-

dexed, ligula prominent, gular peduncle distinct
;
palpi with the last joint dilated; gular

peduncle distinct; antennae eleven-jointed, outer joints rounded, transverse. Elytra feebly

embracing the abdomen, with narrow epipleurse attaining the tip; mesosternum short,

side pieces narrow, epimera distinct. Anterior coxrc rounded, middle coxte with distinct

trochantin; hind coxa: distant; scutellum broad, not penetrating between the elytra.

Tarsi coarsely spinous beneath.

'Hie scutellum occupies almost entirely the mesonotum. In addition to the very minute

punctures, almost entirely hidden in fine pubescence, the antennae have the outer joints

coarsely punctured. This same peculiarity is less distinctly reproduced among the Tenc-

brionini, between which tribe and Blaptini the Scaurini naturally occupy an intermediate

position.

The tribe is divisible into two groups.

Third joint of antennse long; joints four to eleven gradually diminishing, terminal joint aente. Intercoxal pro-

cess of first abdominal segment broader than long, the .segment equal to the second and third; third and fourth seg-

ments very short and deeply emarginate. Femora of male tool lied, strongly clavaie. cebdnofi.

Thirdjoint of antennse riot elongate; joints four to eleven sub-equal; last joint rounded; intercoxal process longer

limn broad; first segment of abdomen not longer than the two succeeding; third and fourth segments feebly enuu-

ginate: femora never suddenly clavaie and always mutic. EULABES.

GROUT I—EULABES.

EULABIS, h'xeh.

Bulabis, Esoli., Zool. All. HI, p. 14.

Epantius, Lee., Ann. Lye. V., p. 144.

Apsena, Lee., Class. Col. N. A.,_p. 228.

'fliis genus alone constitutes the group, and may be readily recognized by the charac-
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tors already given. The mentum as in Elcodes varies in form without affording reliable

data on which to divide the genus. Our species may he arranged as follows

:

Thorax bicostate, gradually narrowing behind, sides slightly sinuous

near the hind angles, margin acute, refiexed. b i c a r i n a t a .

Thorax not costate, margin not refiexed, sides regularly rounded.

1 ,egs black ; species large. g r o s s a .

Legs ferruginous ; species smaller.

Elytra finely costate.

Thorax as wide at base as base of elytra; elytra not

pubescent rufip e s

.

Thorax narrower at base than elytra
; elytra pubescent, p u b e s c e n s .

Elytra with series of large, distant, shallow punctures, inter-

stices not elevated.

Thorax narrower at base than elytra
; elytra glabrous. o 1) s c u r a .

E. biearinata, Escb., Zool. Atl. Ill, p. 15, pi. 18, flg. 8. Figured also by Holier, Baudi e TrnquJ Studi.

Entom. pi. 1 1, Bg. 1.

Occurs not rarely at San Erancisco and Sacramento, California, under stones, etc.

Length ;50-.4() inch.

E. grossa, Leo., N"ew Species, p. 118.

Entirely black, sub-opaque.

Occurs on the Island of San Clemente, coast of California.

Length .47-55 inch.

E. ptiflpes, Esoh., Zool. Atl. Ill, p. 15.

Readily distinguished by the characters given in the table. The humeral angles are

more acute than in any species excepting biearinata.

Occurs abundantly at San Erancisco and in the San Joaquin Valley.

Length .2S-.28 inch.

E. pnbeseens, Leo., Ann. Lye. V., p. Ill; (Apsena) Class. Col. N. A., p. 228.

The pubescence of the elytra is very short, erect, and of a, yellow color.

Occurs at San Diego, San Clemente, and in the Peninsula of California,.

Length .30-.38 inch.

E. obseura, Lee., (Epantius) Ann. Lye. V., p. 144; (Enlabis) Class. Col. N. A., p. 228.

Differs from the other species in the sculpture of the elytra. The generic characters

are of too feeble value to allow the genus to be retained, as stated in Class. Col. N. A.,

p. '228.

Occurs in the southern part of California.

Length .]{) inch.
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GROUP II—CEKENOn.

Two genera are very clearly indicated among the species heretofore considered as con-

stituting but one.

External apical angle of anterior tibia; not prolonged.

" " prolonged.u a

ARGOPORIS.

CERENOrUS.

ARGOPORIS, n. gen.

The species of this genus differ from those of Cerenopus, in having the anterior tibiae

curved and the outer angle rounded. The epistoma is also rounded in front, never emar-

ginate or squarely truncate. The labrum is more prominent. The tibiee of the males are

all denticulate within. The anterior and posterior femora are equally clavate.

Two species in our own fauna and one from Mexico (probably undescribed) constitute

this genus, as follows :

Elytra finely sulcate, interstices elevated.

Hind femora % with an acute tooth, with denticulate edges.

Elytra with rows of large punctures, interstices flat.

sulcipennis

Eegs ferruginous.

Hind femora % with a bifid tooth.

(Legs black; male not seen. Mexico.

b i c o 1 o r .

atripes.)

A. sulcipennis, Loc, (Cerenopus) Ann. Lye. V., p. 148.

Differs from Ucolor in the elytral sculpture and the form of tooth of hind femur of

male. The legs are ferruginous. The upper surface of body is rather more opaque than

either of the other species, and the thorax more densely and coarsely punctured.

Occurs in Oregon, California and Arizona.

Length .44-.54 inch.

A. bioolor, Lee., (Cerenopus) Ann. Lye. V., p. 143.

The thorax of this species is finely and sparsely punctured, and the entire upper sur-

face of body glabrous.

Occurs very abundantly in Arizona. Specimens are also found in Sonora and the

Colorado Desert.

Length .42-.5S inch.

CERENOPUS, Lee.

Cerenopus, Lee., Ann. Lye. V., p. 143.

The external apical angle of the anterior tibia) is always prolonged, though rather ob-

tuse at apex, and the tibia: feebly arcuate. The anterior femora arc always very suddenly

clavate in the male, the thickened portion being quadrangular in section, and notably

AMERI. PEIILOSO. 800.—VOL. XIV.—82
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more enlarged than the posterior femora. The anterior tibiae are alone denticulate on the

inner margin. The species have black legs, are three in number, and may be distin-

guished as follows

:

Hind femora ^ denticulate, one tooth slightly longer.

Epistoma prolonged, excavate beneath. concolor.

Hind femora % armed with a long acute tooth.

Elytra with rows of large punctures, interstices flat. cr i b r a t u s .

Elytra with rows of small punctures, interstices alternately

more elevated. costulatus.

E. concolor, Lea, Ann. Lye. V., p. 143; Thomson, Arcana 1, pi. xii, fig. 3.

The largest species of the genus. It may be; known by the armature of the hind

femora of the male, the more prolonged and excavated epistoma. The elytra arc oval,

broader at or behind the middle, and the surface marked with rows of large faintly im-

pressed punctures, of which the interstices arc scarcely convex. The outer joints of the

antenna; are less transverse than in the following species. The thorax is also more deeply

emarginate at base.

Occurs on the borders of the Colorado Desert, and in the northern end of the Penin-

sula of Lower California.

Length .70-.94 inch.

C. eribratus, Lee, Proc. Acad. 1801, p. 337.

With the same genera] form of the preceding species, this one has the thorax less

narrowed behind and less emarginate at base. The elytra are oval, broader in front of the

middle. The rows of large punctures are arranged in pairs. Near the apex of the elytra

the interspaces between the second and third, and sixth and sevanth rows are elevated

and confluent, and form on each elytron a very prominent tubercle. The outer joints of

the antennae are more transverse than in concolor. The hind femora of the males are

armed with a rather long acute tooth, the females arc unarmed.

Occurs at the extremity of the Peninsula of Lower California.

Length .50-. 70 inch.

C. costulatus. Black, sub-opaque; thorax sub-quadrate, slightly longer than broad and somewhat narrower

behind; apex truncate, base feebly emarginate, hind angles rectangular; sides rounded in front, straight behind the

middle. Elytra elongate oval, wider in front of middle; surface striate, striae with coarse feebly impressed punctures,

interstices elevated, sub-acute, alternately larger, the first and third of the larger costre confluent near the apex, form-

ing a, slight elevation.

Hind femora of males with an acute tooth.

This species bears a very close relationship to the preceding, though abundantly dis-

tinct. The thorax is more quadrate and much more distinctly punctured. The antennae

have the last five joints very transverse, more than twice broader than long.
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Two male specimens only were collected by Mr. Wm. M. Gabb, near the centre of

the Peninsula of Lower California.

Length .64 inch.

TRIBE XIX AMPHIDORINL

Mentum transverse, trapeziform, and sub-trilobed ; ligula moderately prominent,

small, truncate in front ; last joint of palpi oval, last joint of maxillary palpi securiform or

triangular. Head short, deeply inserted ; eyes not prominent and deeply emarginate by

the sides of the front. Epistoma emarginate. Labrnm moderately prominent, transverse,

basal membrane not visible. Antennae moderately robust, third joint equalling the two

succeeding, joints four to eight obconical, equal, last three joints broader and thicker, the

terminal being oval, more or less pointed. Intercoxal process of abdomen usually broad,

truncate. Tarsi clothed with long, coarse hairs. Body clothed with erect hairs.

The group of genera forming tins tribe has been a source of trouble to all investiga-

tors who have undertaken its study, and as many different opinions prevail as attempts

made to place it. While the group exhibits undoubted tendencies in its lower forms

towards the Helopini, as a whole the affinities toward the Blaptini and Tenebrionini are

more evident. The form of head is rather that of Upis or even Elcodes than Helops.

The eyes are here very feebly convex and distinctly emarginate anteriorly by a prolonga-

tion backward of the sides of the front. In Helops the eyes are almost entirely free in

front, and the margin of the head directly in front of the eyes very distinctly angulate.

Lacordaire indicates affinities in the direction of Praocis, but any discussion of tins subject

beyond the genera of our own fauna is foreign to the objects of the present paper.

Our genera may be distinguished from each other by the following table :

Epipleuree broad.

Outer joints of antenna- sub-globose; first joint of hind tarsi elongate,

longer than the second; intercoxal process of abdomen broad trun-

cate"; presternum produced behind the C0X88 ; hind tibhe of male

with a tooth near apex. cratidus.

Epipleuree narrow.

Outer joints of antennee sub-globose ; first joint of hind tarsi as long-

as the two following; intercoxal process broad truncate; presternum

produced ; mesosternum prominent. ampiiidora.

Outer joints of antennee sub-triangular; first joint of hind tarsi

longer than the second; intercoxal process narrow, oval at tip; pro-

sternum not produced behind the cox;e; mesosternum not promi-

ncn t.
STENOTRICIIUS.
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CBATIDTJS, Leo.

Cratidus, Leo., Class. Col. N. A., p. 289.

After the characters given defining the tribe, and those above in the tabic of genera,

it is unnecessary to add anything further here.

Two species constitute this genus.

I Hud angles of thorax distinct. osculans.

Hind angles of thorax rounded. r o t u n d i c o 1 1 i s

.

239; Thomson, \r-B. osculans, Lee., (AmpMdora) Ann. Lye. V., p. 186; (Cratidus) Class. Col. N. A.,

cana 1, pi. xii, lig. 4.

The sides of the thorax are strongly rounded, and the hind angles distinct. The elytra

are rather densely punctured, with an obscure tendency in larger punctures to form striae.

The hairs are long, yellow, and erect. The sexes do not differ greatly in the shape of

the body ; the males are, however, slightly narrower and more attenuate behind.

Length .50-70 inch.

Abundant in California, at and south of Fort Tejon.

C. rotundicollis, similar in form to the preceding, but differing in the following particulars:

Sides of thorax strongly rounded from the anterior to the hind margins, hind angles not prominent. Surface of

thorax more shining, less densely and coarsely punctured. Elytra with distinct strife of large punctures, intervals

lint,, very finely and sparsely punctured. Surface less densely pilose with shorter hairs.

Length .66-.74 inch.

The males here differ more notably in form from the other sex than in the preceding

species. The elytra of male are more elongate and are gradually narrowed from a point

slightly behind the humeri ; their dimensions in length and greatest breadth in the two

sexes are as follows: male length .50, breadth .39, female length .41, breadth .33 inch.

The figure given by Lacordaire (Genera, pi. 57, fig. 3), although a rather inferior illus-

tration, will serve to give an idea of the form of the hind angles of the thorax; of 0. oscu-

lant, and the two species can at a glance be distinguished by this character as well as by

the distinct rows of punctures of the elytra of rotundicollis, and the denser and more irre-

gular puncturing of the other species.

Lor my series of this species I must acknowledge indebtedness to Mr. Gabb, by whom

they were collected during an exploration of the Peninsula of Lower California.

AMPHLDOKA, Each.

Amphidora, Esch., Zool. Atl. Ill, p. 0.

This genus may be known at once by the first joint of the hind tarsi being at least as

long as the two following united.
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Our species arc four in number and may be known by the characters of the following

table

:

Elytra oval, not produced at apex in % ; hairs shorter.

1 lairs yellow. littoralis.

Hairs black.

Elytra densely muricately punctured. n i g ropilosa.

Elytra less densely, and simply punctured. t e n e b r o s a .

Elytra elongate oval, caudate in % ; hairs longer, yellowish ; an-

terior femur of % armed. c a u d a t a .

A. 1 Uto rails, Esob., Zool. All. IV, p. 18, pi. 18, flg. (i.

This species may be known by its smaller eye and by the yellowish hairs with which

it is clothed. The sides of the thorax are strongly rounded from the front to the; hind

angles, the latter being very obtuse. The thorax is also nearly as broad as the elytra.

The sculpture of the elytra consists of rather densely placed coarse punctures, the larger

of which are arranged in indistinct stria?.

Length .'2(>-.34 inch.

Abundant around the Bay of San Francisco.

A. n i g ropilosa, Leo., Ann. Lye. V, 186.

A pretty species, resembling, when deprived of its hair, Eleodes cordata. The sides of

the thorax arc very convex, but the hind angles arc quite distinct, the surface being rather

densely and. coarsely punctured. The elytra arc very broadly oval, slightly depressed,

and sculpture consists of dense muricate punctures without any tendency to their arrange-

ment in stria?. The hairs which everywhere rather sparsely clothe the body are black

and nearly erect.

Length .36—.48 inch.

Less abundant than the preceding, occurring in southern California, from Tejon to

to San Diego.

A. tenebl'Osa, black, loss shining, and sparsely clothed with black erect hairs. Head rather coarsely and

densely but not continently punctured. Thorax broader than long, coarsely and moderately densely punctured; sides

strongly rounded, slightly narrowing behind; hind angles distinct, Elytra elongate oval, regularly convex with stria)

of large punctures closely plaoed, of which the interstices are less coarsely and irregularly punctured. Beneath black,

shining, coarsely but sparsely punctured.

Length .40-.46 inch.

Easily distinguishable from the preceding species, by its more elongate form and the

distinct strise of punctures of the elytra. The thorax is nearly as broad as the elytra,

while in the preceding species the elytra arc always more broadly oval, depressed above

and notably broader than the thorax.

Two specimens collected by Mr. Gabb, in Lower California.
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A. caudata, black, elongate, clothed with rather long brownish yellow hairs. Head rather coarsely but not

densely punctured. Thorax broader than long, narrower at base, convex, coarsely but not sparsely punctured; apex

feebly emarginate, angles rounded, base feebly rounded, angles nearly rectangular; sides rounded, in front, of middle

gradually narrowing to base. Elytra elongate oval, humeri moderately prominent, surface with strise of rather coarse

punctures distantly placed; interstices sparsely punctured. Beneath coarsely and sparsely punctured.

Male. Elytra caudate, prolongation equal to the last abdominal segment; anterior femora, with a small acute

tooth between the middle and apex.

Female. Elytra more broadly oval, not caudate; femora not toothed.

Length .56 (% including cauda)— .48 9 inch.

Two specimens from the Maricopa Desert, Arizona.

Easily known by the several characters. The thorax is less punctured along the me-

dian line and more densely along the sides. By the characters already given this species

might, according to the usually received rales, be separated under a distinct generic name,

although here the variation from the type is no greater than that seen among the species

of Eleodi

following

ofEleodes. The first joint of the hind tarsi does not here exceed the length of the two

STENOTRICHUS, Lee.

Stenotrichus, Lee., Class. Col. N. A., p. 389.

S. ruflpes, Lee., (Amphidora) Ann. Lye. V., p. 188.

This species differs from all our other Amphidora 1

, by the under surface of the body

being pale brownish or ferruginous, with the legs of the same color. The generic differ-

ences have already been sufficiently adverted to in the preceding tables.

.Length .22-44 inch.

Collected at San Diego, California.

TUIBE XX—TENEimiONINI.

Mentum moderate or small, frequently trilobed in front, middle lobe sometimes promi-

nent. Ligula in general slightly visible, rarely very prominent. Mandibles bifid at tip.

Head somewhat variable in form, always free. Eyes reniform, transverse. Epistoma

prominent, more or less rhomboidal. Labrum not prominent. Antennas usually thicker

toward the tip (rarely slender), outer joints frequently perfoliate, third joint longer than

the following. Prothorax and elytra contiguous, the former feebly emarginate in front.

Seutellum small. Elytra feebly embracing the abdomen. Body winged or not. Tibial

spurs very small or scarcely visible. Tarsi pubescent beneath. Middle coxse witli dis-

tinct trochantin.

The tribe as above defined includes the Coelometopides and Tcncbrionides of Lacor-

daire, as united by Leconte, as well as Sitophagus and several new genera. The vestiture

of the tarsi is by no means uniform, and affords a means of dividing the tribe into two
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sections. From the Scaurini this tribe may be distinguished by the absence of spines in

the vestiture of the tarsi, from the Amphidorini by the rather dense, long, coarse hairs

forming the vestiture in that tribe. The Ulomini are nearly all deprived of trochantin to

the middle coxee, (lie third joint of antennae usually short, the head deeply inserted in a

prothorax more deeply emarginate in front.

The tribe here defined lias undoubtedly more complex; relationships and affinities than

are found in any other tribe. The genus Polypleurus points strongly toward the Scaurini,

Tenebrio towards the; Ulomini, Glyptotus in the direction of llelops, and Xylopinus

(irnoseens) toward the Strongyliini. A careful revision of the genera, of the world would

undoubtedly cause an entire rearrangement of the genera,, especially in those of the second

sub-tribe, and their apportionment in new tribes.

Two sub-tribes are here recognised.

Tarsi densely clothed with line, short, silken pubescence.

Tarsi rather sparsely clothed with coarse pubescence.

UPBB.

TENKHIUONES.

SUB-TRIBE I—UPES.

The species of this group are all of moderate or large size, and are comprised in genera

containing but few species. Among the Upes Ave find genera, varying greatly from the

type, showing strong affinities toward tribes of lower grades in their general organization.

These degradations of structure are the more evident among the last four genera, where

the antenmr assume a form closely allied to that of llelops, while in two of the genera

the anterior tarsi are slightly though very distinctly dilated in the males. The pubes-

cence of the tarsi loses that fine silken or velvet-like appearance and approximates that

seen among the species of the second sub-tribe. The mentum varies greatly in all tin;

genera,, in some being flat and round, in others trilobed or convex at middle. The epi-

pleuree are usually abbreviated, in some few genera entire. The mctasternum is long or

short, in accordance with tin; presence or absence of wings. The hind coxa- arc some-

times widely, usually narrowly, separated by a triangular or oval intereoxal process.

In accordance with the variations of structure thus indicated briefly, our genera may

be tabulated as follows:

Antenna? with the outer joints transverse, perfoliate- last joint sub-quadrate, rounded at

tip and larger than the preceding; antenme shorter than the head and thorax.

Epipleuree entire.

Epipleimc not narrower at apex. POLYPLEURUS.

Epipleuree gradually narrowing to apex.

Mentum with small lateral indexed lobes. NYCTOBATES,

Mentum without lateral lobes. IPHTHIMUS.
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Epipleurffl not attaining the tip of elytra,

Intercoxal process of abdomen broad, quadrangular, truncate.

Intercoxal process oval or acute, narrow.

Eyes feebly emarginate (broad at middle).

Femora strongly clavate.

Mentum prominent at middle.

Mentum emarginate in front.

Femora slender.

Hind tarsi long.

Hind tarsi short.

Eyes deeply emarginate (narrow at middle;).

Mentum trilobcd, middle lobe prominent and truncate.

Mentum flat, rounded in front.

Antenna* slender, longer than head and thorax, outer joints triangular,

last joint oval, more or less acute.

Epipleurse attaining tip of elytra,

Epipleurse not attaining tin; tip of elytra.

Anterior tarsi of male not dilated.

Anterior tarsi of male feebly dilated.

Anterior margin of front reflcxed.

Anterior margin of front not reflexed.

COELOCNEMIS.

MKKINUS.

PACHYUEGUS,

CJPIS.

HAPLANDRUS.

SCOTOB.ENUS.

CIBDELIS.

GLYPTOTUS.

RHINANDRUS.

CENTRONOPUS.

XYLOPINUS.

POLYPLETTRTTS, Each.

Polypteunas, Esoh., ZooX Atl. IV, p. 11.

Tlic species of this genus are but three in number, and may be easily distinguished.

I', gjeminatus, Sol., Ann. Soe. Entom, France VII, p. L&6; pi. 8, Bg. 14.

Black and opaque. Elytra vvitli double rows of large deep punctures, the interstices

between the double rows not elevated. The hind angles of the prothorax are rectangular

and the base feebly sinuate.

Length .42-.50 inch.

Occurs in the southeastern Atlantic States.

P. perforatum, Germar, (Upis) I". Spec. Nov., p. 148.

Black and opaque. The elytra are sculptured as in the preceding, the perforations

being rather deeper and the interpaces more distinctly costiform. The thorax is more

strongly sinuate behind and the angles more acute. The sides of the thorax are also

more rounded.

Length .42-.S2 inch.

Occurs in the Gulf States.
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P. nitidus, Leo., New Species, p. 118.

Black, shining. The punctures of the elytra arc smaller than in the preceding species.

This species is the largest as well as the least convex of the genus.

Length .65-1.02 inch.

Occurs in Florida. Hare in cabinets. The largest specimen I have seen is in the

collection of Mr. F. G. Sanborn, of Boston.

NYCTOBA TBS, Guerin.

Nyotobates, Guerin, Mag. Zool. Ins. 1834; Melasomes, p. 88.

Notwithstanding the fact, that four species have been until the present recognised in

catalogues, it is impossible to define but two.

N. pensylvaniea, DeUeer, (Tenebrio) Mem. V., p. 52, pi. 18, fig. 10; dirysopt, llerbst, (TJpis) Col. 7, 286;

sublir.vis, Beauv., (Tenebrio) Inseotes, pi. 81, fig. 4; inermis, Mann., Bull. Mosc. 1843, p. 284.

The species of this genus have almost entirely the form of Upis, but may be readily

known by the epipleuree extending entirely to the apex of the elytra, although becoming

very narrow.

In the above synonymical list I have united our common eastern species and that from

California. There are absolutely no differences between them that cannot be shown to be

merely individual variations. The mentum in both has the disc or central portion rhom-

boidal, broader in front and slightly emarginate. The anterior angles, though rounded,

are distinct. The surface is coarsely punctured. The thorax is usually nearly square or

slightly narrowing in front. The elytra have faint striae of fine punctures.

Length .80-.90 inch.

Occurs in every region of our country between the Atlantic and Pacific, from the

Northern and Middle States westward to California, where it occurs more abundantly in

moderately elevated regions, or where the climate is not hot.

N. barbftta, Eaoob, (Tenebrio) N. Beitrag. 168, tab. 7, fig. 1; glabra, Herbst., (Upis) Col. 8, 32, tab. 119, fig.

8; intermedia, Hald., Btansb. Bxped, 37(1.

This species differs from the preceding in having the under surface of the mentum

rather densely clothed with hair. The disc of the mentum is also more rounded, and the

anterior angles arc; very obtuse and rounded. The thorax is usually broader than long,

always broader than the preceding species, and the sides in front more strongly rounded.

The punctured stria; of the elytra are also more defined, and their surfaces smoother and

at times glabrous or shining. The specimen called intermedia by Haldeman, differs only

in having the elytral punctures much less defined.

Length. .66-.80 inch.

This species occurs more especially in the Southern and Gulf States, where it is not

rare; it is very rarely met witli in the Northern States.

AMERI. PHILOSO. SOO.—VOL. XIV.—84
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IPHTHIMTJS, Truqui.

Iphtliimus, Truqui, Stettin Ent. Zeitsohrift 18)7, p. 93.

The species of this genus are move depressed than those; of any ether in the sub-tribe

excepting Scotobcenus. From our other genera with entire epipleuree this may be easily

distinguished (from Polyplenrus) by the epipleura becoming very narrow behind, and

(from Nyctohates) by the thorax narrowing behind and becoming crenulate on the sides.

The mentum has no lateral lobes.

Two species are found in our fauna, one from New England and Canada, the other

Western, ranging from New Mexico to Oregon and northern California.

I. opacus, Lee, Now Species, 121.

Differs from the following in its smaller size, more robust form, as well as by its entire

absence of any lustre and by its very rugose sculpture;. The thorax and head are very

coarsely and continently punctured. The former is less narrowed behind than in the next

species, the sides less rounded and more strongly crenulate. The anterior angles are also

more prominent. The elytral sculpture consists of deep striae frequently interrupted,

forming thus series of short dashes, of which the interspaces are convex.

Length .60-.80 inch.

Occurs not uncommonly in New England and Canada.

I. serratus, Mann., {Nyetobates) Bull. Masc. 1848, p. 234. Lee., P.iciC R. R. Rep, IX, A.pp. 1, pi. 2, fig. 5.

Lacord. (Iphthimui) Genera, Vol. V., p. 871, note.

This species is larger than the preceding, and differs in the characters given above,

and while these are apparently of but small moment, the appearances of the two species

arc so different that one cannot be mistaken for the other. This species is distributed

over a large region of country, and suffers some variation in each, so that three types or

races may be distinguished as follows :

ee i' rat us, Lee.

Tins is the more opaque and rugose form. The head and thorax are both coarsely and

densely but not continently punctured. The elytra are sculptured with series of inter-

rupted stria:, of which the interstices are flat and densely punctured. This form occurs

abundantly in Oregon and British Columbia. The forms described as Ijpthinus serviUs,

serveUor, and mhlitfatus .by Walker, in "The Naturalist in British Columbia," Vol.11,

pp. 32(> and 327, arc probably merely individual variations of this one form.

Length .G8-.96 inch.

subliDvis, Lee,, List, (Nyctobatcs) Bland, Proo. Ent. Soc.

Differs from the preceding in its smoother sculpture. The head and thorax arc mod-

erately smooth, being rather finely and sparsely punctured. The elytra are sculptured
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with striee of punctures, with flat interstices finely and very sparsely punctured. The un-

der surface of the body is smoother and more sinning.

Length .80-.96 inch.

The typo specimens were from Colorado, others have since been found along the Sier-

ras of California.

Lewi si i, Horn.

In this form the whole surface is still more shining than in the preceding two. The

stria1 of the elytra are scarcely interrupted, the interstices convex, impuncturcd and finely

transversely wrinkled.

Length .80-.96 inch.

Collected rather abundantly by Dr. Lewis, in the region of the Raton Mountains of

eastern New Mexico.

COELOCTTEMIS, Mann.

Coelocnemis, Mann., Bull. Musi:. 1848, p. 280.

The nientum is here broader than long, supported on a short, rather broad gular pe-

duncle, rounded on the sides, slightly emarginate in front and with the margins not in-

flexed. The sculpture of its surface varies. The tibia1 of the male are apparently slightly

thickened in their lower half, somewhat flattened on the inner face, with line of fine pu-

bescence on each edge extending half way up, so that the tibia appears grooved on the

inner face. The intercoxal process of the abdomen is very broad and truncate at tip. The

first joint of the hind tarsi equals the second and third together, and, very nearly equals

the last joint. The tibial spurs are here very short. The elytra are connate and the

body is apterous.

The species of this genus resemble Eleodes very closely in form, but may be at once

known by the tarsal vestiture and by the elytra feebly embracing the abdomen. The un-

der surface of the head of all the species is very rugose, by the confluence of rather deep

coarse punctures. All are shining, black. They arc found rather abundantly in Califor-

nia, Oregon and Nevada, under stones or fallen bark, and are rarely found walking in

daylight, except when the day is dark and cloudy. They may then be found feeding on

growing plants, principally Saxifragese.

Our four species may be distinguished as follows

:

Thorax broader than long; strongly rounded or sub-angulatc at the sides.

Elytra broader behind the middle, suddenly declivous behind; thorax

narrower at base than long, always sub-angulatc on the sides,

which are rounded anteriorly, sinuate posteriorly. dilaticollis
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Elytra broadly oval, broader in front of middle
;
gradually declivous

behind; thorax as broad at base as long, sides sub-angulate,

anteriorly rounded, posteriorly feebly sinuous or gradually

converging. o b c s a .

Elytra elongate oval, more prolonged at apex; thorax as broad at

base as long, never sub-angulatc on the sides, which arc regu-

larly rounded from apex to base. m a g n a

.

Thorax longer than broad, sides feebly rounded.

Elytra elongate oval, sides more nearly parallel ; rather suddenly de-

clivous behind. p u n c t a t a

.

C. dilatioollis, Mann., Bull. Mosc. 1843, p. 280; californiea, Mann., loo. cit.: redesoribed and the latter

figured in Mag. Zool. 1.844, pi. 188.

The differences mentioned by Mannerheim between these two species seem not to

warrant their being retained as distinct. The sculpture of the elytra is subject to varia-

tion, as will be seen, and the presence or absence of one stria may be owing to accidental

obliteration rather than a permanent absence from specific causes. The peculiar sculpture

of mentum given of californiea is also that of dilaticollis, and while each species has a

sculpture peculiar to itself, the differences are so slight as not to warrant any mention in

the synoptic table already given. The characters given will suffice to distinguish this

species from any which follows. The surface sculpture varies greatly. The Oregon spe-

cimens have the thorax sub-opaque, and densely finely punctured; the elytra arc also sub-

opaque, still more densely punctured and finely rugose. From this, gradual variations

may be noted until the surface is smooth and shining, with rows (more or less distinct) of

small distant punctures.

Length .66-1.06 inch.

Abundant in Oregon and California north of San Francisco.

C. obesa, Loo., Ann. Lye. V., 150.

The thorax is similar in outline to the preceding species, being, however, broader be-

hind and more convex above. The elytra are also more pointed behind and are gradually

declivous from the scutellum to the apex.

Length .90-1.12 inch.

This is the species of southern California and the Peninsula of Lower California.

C. magna, Loo., Ann. Lye. V., 150.

The sides of the thorax are in this species rounded and not sub-angulate, as in the

two preceding species, and the surface is more convex. The elytra are more elongate

and pointed behind. In form it resembles Eleodes gigantea.

Length .90-1.18 inch.
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Abundant in California from San Francisco southward in the Sacramento and Tulare

Valleys, also at Fort Tejon.

(!. punotata, Lee, Proo. A.oad. VII, 225.

Differs in the proportions of the thorax. The elytra are also broader in proportion to

their length, and less rounded on the sides, and rather suddenly declivous behind. This

species was described from an unique specimen from an unknown locality. Since that

time three others were collected by Mr. Wm, M. Gabb, which I refer to the same species,

although differing from the type as well as from each other, very slightly however, in

form, but considerably in sculpture.

The typical specimen is rather densely but finely punctured on the thorax as well as

elytra. There is a faint indication of an arrangement of larger punctures in indistinct

striee,

A specimen in my own cabinet is smooth, almost entirely impuncturcd.
.
The elytra

exhibit very distinct stria1 of large punctures, faintly impressed, becoming obsolete on the

sides and apex.

Another specimen has the fine punctation quite evident. The elytra are less feebly

striate, the striee punctured and the interstices feebly convex and finely wrinkled.

The fourth specimen reproduces the dense; puncturing of the type, but the elytra are

deeply striate, the interstices convex. The striee are coarsely and the interstices densely

and finely punctured and feebly transversely wrinkled.- The under surface is more evi-

dently punctured than the two preceding species, less, however, than in the typical form.

Notwithstanding these variations of sculpture, these four specimens are considered as

representatives of hut one species, similar variations occurring in Eleodos and Iphthimus

to such an extent as to render it almost impossible to define varieties.

Length .80 (type)-l.lO (2nd specimen) inch.

This species occurs in Utah and Nevada.

The species of this genus appear to be confined, each within its own limits, as follows:

dilaticollis, Oregon and northern California, in and to the westward of the Coast

Kange, southward to the Bay of San Francisco.

magna, central California and the great valley of the Sacramento River and Tulare

Lake, between the Sierras and Coast Range.

obesa, Peninsula of California and that portion of upper California southwest of the

Coast Range, forming part of the fauna of Arizona.

punctata, the deserts of Nevada and western Utah, and southward to New Mexico.

MERINUS, Lee

Merinus, Leo., Class. Col. N. Amor., p. 2;!0.

In this genus the middle lobe of the mentum is rather small, the lateral lobes or alee
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well developed. The middle lobe is also prominent along the middle and in front, the

lateral lobes with acute angles. The epipleurse extend beyond the last ventral suture.

The hind coxse though rather widely separated, have the intercoxal process oval, rounded

in front. The males have the tibia- more strongly arcuate than the other sex, the hinder

fibia1 being armed near the tip with an acute tooth. The femora in both, sexes are

strongly clavate and slightly flattened. The only species known is winged.

M. Isevis, Oliv., (Tenebrfo) Bnt, 8, 10. (Merinus) Lee, loo. oit., p. 381.

A large, elongate, sub-opaque, black insect, found not uncommonly under bark in the

Eastern and Middle States, and more rarely in Canada. Easily known by its clavate

femora and the peculiar armature of the hinder tibia' of male.

Length .70-1.04 inch.

PACHYTJRGTJS, Lee.

Pachyttrgus, Lee., Class. Col. N. Amer., i>. 880.

Differs from the preceding genus, in the mentum being nearly fiat in the middle and

emarginate in front, with acute angles. The femora are also clavate. The oidy specimen

known to me is a female; the males may have the posterior tibia' armed in Merinus. It

is doubtful whether these two genera should be retained as distinct. The genera of Tene-

brionini differ generally so slightly from each other that these may be retained as distinct

until the male shall become known to us.

P. mriMis, Mcls., (Iphthimwi) Pi'oo. Acad. 8, 85. Leo., {Pachyurgw) loc. cifc., p. 281.

This speeies is similar in form to M. Icevis. It has a metallic bronzed, shining surface.

The elytra have stria' with fine punctures, becoming rather less evident on the sides and

at the apex.

Length .02 inch.

The specimen in the cabinet of Dr. Leconte is the type of Melsheimer, and the only

one known. It is probable with this, as has already been discovered with other species,

that the insect is a foreign (South American'?) form introduced by mistake, and described

as North American.

UPIS, Fabr.

Upis, Fabr., Ent. Syst. II, p. 75.

In this genus the mentum is oval, prominent in front, with a median longitudinal ele-

vation and a, groove on each side. The femora, though thickened, are not so suddenly

nor so strongly clavate as in the two preceding genera. The epipleuree are not complete

behind, though reaching beyond the last ventral suture.

U. ceramboides, Linn., (Attelabus) Syst, Nat. II, p. 021. Fab., (Upis) loc. cit. reticulata, Say, Long's Ex-

pect. 2, 879.

This species common in Europe, is also found abundantly in the northern portion of

our own Continent, occurring as far south as Canada.

Length .54-. 75 inch.
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EAPLANDRUS, Lee.

Haplandrus, Lee., Class. Col, N. A., p. 230; New Species, p. 121.

In this genus the mentum is trapezoidal, narrower behind, convex along the median

line, truncate in front, with the angles prominent or rounded; inserted upon a, narrow

peduncle, The prosternum is slightly prolonged in all the species, the mesosternum con-

cave, receiving the prosternum. The epipleurte extend beyond the last ventral suture,

but not to the tip of the elytra,. The femora are slender and the tarsi short. The head is

always more strongly deficxed than in any of the other genera, of the sub-tribe.

The species resemble each other closely in outline, differing in the form of the men-

tum and front. All are winged. They may he known by the following characters :

Third joint of antenna; longer than fourth, twice as long as second.

Femora rufous, tibia 1 black; surface opaque.

Legs entirely black ; surface shining.

Third joint of antenna: short.

Legs black; surface opaque.

f e m o r a, t u s .

a t e r .

cone o lo r

.

II. femoratus, Fab., (Trogosita) Syst. El. I. 154; (Tenebrio) Beauv. Ins., p. 168, tab. 81, fig. 5; fuhipes,

Hbst, (Upis) Col. 7, 288.

Iii. this species the mentum has the anterior angles prominent. The front is heini-

hexagonal, with the angles rounded. The eyes are scarcely einarginate by the sides of

the front, and are rather more prominent than in the two succeeding species. The thorax

is nearly square, slightly einarginate in front with prominent angles, sides nearly parallel,

base strongly Insinuate with prominent angles. The lateral margin is acute, but not com-

pressed. The elytra, are opaque, with eight entire rows of elongate deeply impressed

punctures, and one short scutellar row.

Length .30-44 inch.

Occurs abundantly in the Middle and Eastern States, under bark, etc.

H. ater, Lee, (Metaclisa) New Speoies, ]>. 127.

The reference of this species to the present genus is made not without some misgiv-

ings that it should in all probability constitute a new one. It cannot in my opinion re-

main associated with Metaclisa, in which, tin- hind tarsi are rather long and slender and

the body depressed, while in this tin- form is robust. It differs from the other species of

the present, genus, in having the mentum rather more convex along the median line and

the middle lobe more prominent. The lateral lobes are also more prominent, and the

mentum thus resembles that of Metaclisa,. The front is also more broadly rounded. The

mesosternum is more prominent, more deeply emarginate, and the angles very prominent

and acute. The hind tarsi are short, the first joint scarcely equalling the second and

third together, while the last joint is equal to the first three. As in the other species, the
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head is deflexed and the front nearly vertical. The thorax is feebly emarginate in front

and the eyes entirely free. The elytra axe rather deeply eight striate;, the striae punctured,

the interstices convex and very finely punctured. The under surface is smooth, being

finely punctured. The legs are dark brown or black.

Length .30-.35 inch.

Occurs not rarely in the extreme Southern States. Numerous specimens collected in

Florida were given me by Mr. Levi Taylor.

H. co 11 color, Lee, New Species, p. 121.

This species is similar in form to femoratus, differing by the greater width of thorax,

deeper elytral stria', and black legs. The third joint of the antenna; is scarcely longer

than the fourth, and the outer joints are broader than in either of the preceding species.

The mentum is here somewhat different in form from cither of the others, being broader

than long, rounded on the sides, the lateral lobes not distinct. The middle is slightly

elevated, with a groove on each side. This form appears to be an intermediate one be-

tween the trapezoidal mentum of femoratm and the distinctly trilobed one of ater. The

short third antcnnal joint exists in the three specimens before me.

Length .34-.3G inch.

This insect occurs, very rarely however, in Canada and the Lake Michigan region.

SCOTOB^ENUS, Lee.

Scotobeenus, Lee, Proc. Acad. 1859, p. 88.

The species of this genus is somewhat similar in form to Iphthimus, being, however,

more depressed. The mentum is distinctly trilobed. The middle lobe prominent in front,

convex along the middle, with a groove on each side;, lateral lobes rather small, inflexed

and with the angles acute. The gular peduncle moderate. The front is hcmi-hexagonal,

with the suture of the epistoma rather strongly impressed. Thorax emarginate in front

and at base, with the hind angles acute; and moderately prominent. The epi pleura) are

not entire. The; femora are slightly clavate and compressed.

S. parallelus, Lee, Proc. Acad. 1859, p. 88.

Black, sub-opaque. Thorax broader than long, narrower behind. Elytra truncate; at

base, humeri prominent. Sculpture consists of rather coarse punctures, the interstices be-

ing more finely and densely punctured, as in Iphthimus serratus. The general form is

similar to the species indicated, but the sides are nearly parallel.

Length .7 4-.82 inch.

From the region of the western base of the Sierra Nevada Mts. of California, from

Sacramento to Visalia. Not common.
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CIBDELIS, Mann.

Cibdelis, Mann., Beitrag. 284.

The mentum is trapezoidal, narrower behind, strongly (blaschkii) or feebly (bachei)

rounded in front, convex at middle, with a faint groove on each side, supported by a gular

peduncle. Head rounded in front, truncate (blaschkii) or emarginate (bachei) at middle

ofepistoma. Thorax truncate in front, rounded behind, hind angles distinct, not promi-

nent, anterior angles obtuse. The metasternum is short and the body apterous. The

mandibles of both species are very feebly emarginate.

Two species from California are known.

C. blaschkii, Mann., Beitr. 284.

The thorax is densely and rather coarsely punctured. The elytra have faint strise of

punctures, and small rounded tubercles placed in more or less regular rows. This

species is more convex and elongate than the next, and (lifters also in the form of the

front and the greater prominence of the front of the mentum.

Length .52-.56 inch.

Occurs from San Francisco southward, under bark and stones.

0. baohei, Lee, Proc. Acad. 1861, p. '553.

The thorax is here granulose, less convex and proportionately broader than blaschkii.

The thorax and elytra are also more opaque, and the tubercles of the latter rather smaller

and more closely and regularly placed. The elytra are rather more depressed and more

broadly oval than the preceding species, and differs also in the characters mentioned

above.

Length .56 inch.

Occurs only at Santa Barbara and on the Island of San Clemente.

GLYPTOTUS, Lee.

Glyptotns, Lee, Proc. Acad. IX, p. 75.

With this genus commences a series of genera in which the antennae are longer than

the head and thorax, the outer joints not being transverse but more or less triangular and

closely articulated. This form is somewhat similar to that seen in many Ilelopides, and

it may be considered doubtful whether these genera (excepting llhinandrus) should not

enter that tribe or form a new one closely allied to it. The vestiture of the tarsi of these

genera, with the exception noted, is intermediate between the previous group of genera

and the Tenebriones which follow. In two genera the males have the anterior tarsi

slightly dilated.

The mentum of Glyptotus is small, rhomboidal, narrowing behind, very prominent at

middle, and with prominent angles ; supported on a very narrow gular peduncle. The

eyes are larger on the front than other of our genera. On each side of the head above
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the eyes is a deep groove, extending from the anterior margin, of the eyes backward, then

down upofl the side of the head at some distance behind the (-yes, losing itself gradually

as it approaches the gula. The antenna? are rather long, equalling the head and thorax.

The outer joints are sub-quadrate, not transverse nor sub-perfoliate, the terminal joint be-

ing longer than the preceding and obtuse at tip, as in Polypleurus. The epipleura? are

entire.

The appearance of this insect is that of Helops, especially in the form of the head.

G. cribratus, Lee, Proc. Acad. IX, p. 75.

Black, moderately shining. Thorax broader than long, sides rounded in front, very

feebly narrowed behind, hind angles rectangular, base feebly Insinuate. Elytra twice

longer than broad, sub-parallel, moderately convex, with eight rows of rather large punc-

tures feebly impressed. The body is winged.

Length .58 inch.

Rare in Texas.

Another species is in the Zimmerman cabinet, from Guinea.

IUnXANDRUS, Lee.

Rhiiiandrus, Lee., New Species, p. 110.

The differences between this genus and Zophobas are slight, and a study of the Mexi-

can species may render it probable that these points may have merely specific value.

K. gracilis, Lee, New Species, p. 120.

Length .12-75 inch.

From Cape St. Lucas, Lower California.

CENTRONOPUS, Holier.

Centronopus, Sol., Battdi c Traqui Studi Entom., p. 258.

The antenna- of this genus are longer than the head and thorax, the outer joints tri-

angular, the last oval and pointed. The epipleura do not reach the apex of the elytra.

The anterior tarsi of the males are feebly dilated or thickened. The anterior tibia.' of the

same sex arc armed near the middle with a short tooth, and the tips of these and the

middle tibiae are thickened. The metasternum is long and the body winged. Mentum

small, rhomboidal, narrower behind, middle prominent, angles acute. The anterior mar-

gin of front is thickened and slightly rcflexed.

C. calcaratus, Fab., (Ilclopa) Syst, El. 1, 159. coracinut, Knoeli, (Tenebrio) Beitr., 172; reflema, Say,

(Teneb.) Journ. Acad. V., p. 103.

This rather abundant insect may be known by the peculiar thickening of the anterior

margin of the front, as well as by the sexual characters of the male. The thorax is some-
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what broader than long, feebly emarginate in bout and at base, sides feebly rounded and

slightly margined, anterior angles obtuse, bind angles nearly rectangular. The surface is

coarsely but not densely punctured. The elytra are elongate sub-parallel, moderately

convex, with eight entire and a short scutellar strise. The stria- are punctured, interstices

slightly convex and very feebly punctured. The legs are black and the under surface

nearly smooth. In addition to the generic characters given above, it may be stated that

the males have the under surface of the anterior femora near the base clothed with rather

coarse hairs.

Rather common in the Atlantic region, under fallen logs or stones.

C. opacus, Lee, Smithson. Cont. 4to, C<>1., Kansas tod New Mexico, p. 15.

The entire surface is opaque in this species, while in the preceding the surface is shin-

ing and of a sub-metallic lustre. The elytra are not striate 1

, but have rows of fine, closely

placed punctures, the intervals being flat and impunoturcd. The general form is similar

to calcaratus, with the elytra, less parallel. The thorax is much less distinctly margined,

and the under surface less shining. The sexual characters are similar in both species.

Length .67 inch.

A single specimen from the Black Hills, Dacotah, is known.

XYLOPINUS, Lee.

Xylopinus, Lee, Col. N. Am., 281.

This genus differs from the preceding notably in the form of tire front. The anterior

margin is truncate or feebly emarginate, not thickened. The labrum is also more promi-

nent and is occasionally so protruded as to allow the basal membrane to become visible.

The males have the same sexual characters in the front tibiee as in Centronojpus. The

anterior femora have not the basal hairy spot, nor are the middle tibiae thickened at tip.

The front and middle tarsi are more distinctly dilated, and the whole appearance more

decidedly like the Helopidcs. All the specimens arc winged.

Our species may be distinguished as follows

:

Body black, not metallic.

Legs black. saperdoides.

Legs red. rufipes.

Body sub-metallic. a n escens.

X. saperdoides, Oliv., (Tenebrio) Ent. 8, 11. saperdoides et calearatus, (IIolops) Boauv. Ins., 102, pi, 81,

fig. 2; spinipes, Fab., El. 1, 102; anthracinus, Kuooh, (Tenebrio) None. Beitrag., p. 109.

The thorax of this species is nearly square, feebly emarginate in front, truncate behind,

sides very feebly rounded, anterior angles rounded, hind angles acute with a slight im-

pression within. The elytra arc elongate, parallel, feebly convex, usually somewhat flat-



344 REVISION" OF THE TENEBRIONID/E OF AMERICA,

tened on the disc. The elytra are striate, the stria) punctured. The interstices are mod-

erately convex and finely punctured. The legs are black and the under surface of the

body smooth.

Length .44-64 inch.

Common in nearly the entire region east of the Mississippi River, under loose hark.

X. ruflpes, Say, (Tenebrio) Journ. Acad. V., 20;!.

Scarcely different from the preceding. The legs are red except the bases of the tibiae.

It does not differ in size and sculpture from the preceding, and though common, is less so

than mperdoides, and occurs in the same region.

X. aenesce as, Lee., N. Species, p. 120.

Differs from the preceding two species, by its broader thorax and by the elytra being

more dilated behind the middle. The color is pale brown, with a brassy tinge. The legs

are slender, and the tooth of the anterior tibia of the male is less prominent and the emar-

gination below it less deep.

Length .50-57 inch.

Middle and Western States, not common, though more abundant in the latter region.

SUB-TRIBE II TENEBRIONES.

In this group the tarsi arc clothed with a coarser, less dense, and more rigid pubes-

cence than in the preceding. The body is always elongate, never robust, usually de-

pressed. The mentum is trapezoidal, generally flattened. The tibial spurs are always

conspicuous. The epipleurse are variable in length.

Our genera arc; as follows

:

Antenna- gradually thicker toward the tip, palpi and tarsi short.

EpipleuriK entire. tenebrio.

Epipleurw abbreviated.

Head sub-quadrate ; similar in the sexes. bius.

Head transverse; dissimilar in the sexes. sitophagus.

Antennas elongate, slender, last joint fusiform; palpi long; tarsi slender.

Epipleurse entire.

Mentum cmarginatc in front. alterhus.

Mentum truncate in front. eupsophus.

The genera of this sub-tribe arc much less homogeneous than (lie CJpes, although

fewer in number, and this dissimilarity seems to indicate that, by the division of the Ton-

ebrionidsc and their apportionment in tribes by the discovery of better characters than

those now known, these genera would not be found associated. The genus Sitophagus

has been placed here (as done by Mulsant), the form of the anterior coxa? indicating but

little affinity with the genera allied to Uloma.
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TENEBRIO, Linn.

Tenebrio, Linn., Syst. Nat. Ed. VI; Neatns, Lee, Col. N. A., p. 2:!:!.

The characters of this genus are too well known, to need special comment.

Our species are four in number, and may be distinguished as follows :

Trochantin of middle coxse very distinct.

Surface dull, opaque. o b s c u r u s .

Surface more or less shining.

Thorax broader than long. m o 1 i t o r

.

Thorax sub-quadrate. c a s t a n e u s .

Trochantin of middle coxse small. tenebrioides.

T. obscurus, Fab. El. 1, 146.

Easily distinguished from our other species by its opaque surface.

Length .58-.62 inch.

Abundant in the Atlantic region, where it has been introduced -from Europe.

T. molitor, Linn., Fab. El. 1, 145.

Similar in form to the preceding. The thorax is, however, more transverse and the

margin broaden- and more distinctly reflexed.

Length .50-.65 inch.

Abundant in the same; regions with dbscurus. Also introduced.

T. castaneus, Knoch, Nene Beitr., 171; interstitialis, Say, J. Ac. 8, 2(50.

Differs notably in form arid sculpture from the preceding species. The thorax is here

nearly square, truncate at base, and more distinctly em a rgin ate in front. The sides are

more broadly margined arid the margin more reflexed. The surface is more coarsely

punctured. The elytra arc narrower and more elongate, their surface more deeply

striate and the stria; more strongly punctured.

Length .40 inch.

Specimens have been found in every region of our country, though not abundant.

T. tenebrioides, Beanv. (Helops) Ins., p. 181, pi; 80, fig. 1; badius, Say, (Tenebrio) Journ. Acad. Si, 256.

Similar in form to molitor. The trochantin of the middle COX83 is very small, and in

some specimens scarcely visible. Length ,48-.52 inch.

Abundant over our whole territory; specimens have occurred in California.

BIUS, Muls.

Bius, Muls., Col. Prance; Latigenes, p. 866.

B, estriatUS, Leo., (Tenebrio) Ann. Lye. 5, 14!).

Similar in form to the European tJioracicus, but shorter, and with a more distinctly

margined thorax, with less prominent hind angles. Length .22 inch.

Rare. Specimens have been found in California, and at Fort Simpson, Brit. Amcr.

AMEHT. rrni.oso. SOO.—VOL. XIV.—8?



346 REVISION" OF THE TENEISIUONIDyE OF AMERICA,

SITOPHAGUS, Mule.

Sitophagus, Muls., Col. France; Latigenes, p. 284.

Easily known from our other genera by its depressed form, being almost perfectly flat

above. The epipleurse are abbreviated. The antenna", though gradually thickening to-

ward the tip, are less compact than in Bins, in which also the epipleuree do not attain the

tip of the elytra. The sexes differ from each other by the presence of horns on the male,

formed by the sides of the genee and the sides of the epistoma.

Two species are known in our fauna.

S. pallidus, Say, (I'ytho) Journ, Acad. 3, p. 871; Lee, (Adelina) Ann. Lye. 5, 149;' complanata, Dej. Cat.

This is the larger of our two species, and has the side of the head in front of the eyes

prolonged into a horn on each side of the head of the male.

Length .20 inch.

Rare in the Middle and Southern States.

S. Lecontei, Horn; planus | Lee, (Adelina) Ann. Lye. V., 149.

Differs from the preceding in size and by the head of the male having a second horn

on each side, concealed from above by the larger horn formed by the prominence of the

sides of the front.

Length .18 inch.

Occurs rather abundantly in the Colorado Desert of California, in Owens' Valley, and

in Arizona.

A I, .-KNITS, n. <j.

Mentum trapezoidal, narrowed toward base, emargmate in front, anterior angles prominent; ligula five, basal

membrane visible; gular peduncle short, narrow. Maxillary palpi long, see I joint longer than third or fourth,

slender at base, thickened toward tip, last joint longer than the preceding, conical, flattened and obliquely truncate.

Head strongly exsert, very slightly narrower behind the eyes, which are distant, from the prothorax, reniform and n«>l

prominent. Head prolonged in front of eyes, frontal suture Indistinct. Epistoma hemi-hexagonal, emarginate in

front, almost entirely concealing the Iabrum. Lateral margins of front slightly reflexed. Antennse as long as head

and thorax, slender; first joint thicker, second small, third long, equal the two following; joints four to eleven sub-

renal, last joint fusiform. Presternum not prominent, behind the coxse, mesosternum oblique, middle coxss with dis-

tiuct trochantin. Metasternal parapleural simple, moderate, slightly narrower behind. Metasternum long, body

winged. Entercoxal process of abdomen acute. Epipleuraa entire. Tibial spurs distinct; tarsi slender; the first joint

of hind tarsi longer than the two succeeding together. Scutell broader I,ban long, sub-quadrate.

The male has the anterior tarsi very slightly dilated, and a slight brush of hairs near the, tip of the penultimate

abdominal segment.

Tins genus is proposed for an insect to which I have seen nothing similar. The head

recalls the form seen in Cerenopus and other Scanrini, though differing from (hem in the

tarsal vestiture, the form of the antennse, and tin; distribution of the antennal pores.

A. pallidus, pale brownish testaceous, sub-opaque, elongate oval. Head moderately but not, coarsely punc-

tured. Thorax broader than long, narrower in front, apex feebly emarginate, base feebly Insinuate, sides moderately
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rounded, margined, margin slightly reflexed, hind angles distinct, disc, moderately convex. Elytra elongate oval,

slightly emargiuate at base, humeri distinct, elytra! margin distinct, slightly refloxed. Surface finely and sparsely

punctured.

The head and thorax are much more opaque than the elytra. The thorax is narrower

than the elytra, and has a slight median depression near the base. The sides of (he elytra

are very feebly rounded and are almost sub-parallel, the apex is not prolonged. The up-

per surface of the body is feebly convex, the under surface paler in color and more shining.

Length .33 inch.

One male, from Fort Tojon, California.

ETJPSOPHUS, n. g.

Montiini Mat, transverso, slightly narrower behind, anterior angles not prominent, anterior margin truncate, sup-

ported on a very short broad gular peduncle. Ligula transverse, slightly emarginate in front, basal membrane not

visible, palpi short, last joint flattened, conical, longer than the preceding. Maxillary palpi long, last three joints

sub-equal, conical, the terminal slightly flattened, Labrum transverse, partly concealed. Head elongate, eyes broad,

feebly emarginate and distant from the thorax. Front hemi-hexagonal, feebly converging in front, anteriorly broadly

emarginate, suture indistinct. Antennae longer than the head and thorax, slender; drat two joints short, third longer,

scarcely equalling the third and fourth together, .joints four to ten gradually decreasing, last joint longer and pointed

at tip. Scutellum oval. Elytra broader at base than the thorax, humeri distinct. Epipleuree entire, narrow and

horizontal. Trochantin of middle coxa; distinct. Metasternum long, body winged, intercoxal process of abdomen tri-

angular. Legs slender, tarsi long, sparsely clothed with short spinous hairs. First joint of hind tarsi longer than the

second and third, last joint nearly equal to the two preceding. Tibial spurs distinct.

This genus has proved the most troublesome of any of the genera to which I have;

been required to assign a. place.

The hind, margins of the' third and fourth ventral segments do not exhibit in so marked

a degree the coriaceous margin, which has been taken as the character dividing the family

into two sections, and it is only with some difficulty, or by the undue protrusion of the

terminal segments, that the membrane connecting them becomes visible. In outline the

insert resembles some species of Ilimatismus, or our own E^ntragua 8ubmetdlUcu8, Lee.

There are, however, no other affinities between this insect and the Epitragini, as will be

seen by the smaller nientum, the middle trochantin and the form of the head. The pro-

sternum is deflexod behind, and the mesosternum oblique. This genus and the preceding,

in an arrangement of the genera at large, should in all probability constitute a tribe by

themselves, near the Ooniaderides of South America, though abundantly distinct by many

characters. From Meephus this genus may be known by the form of nientum and gular

peduncle, by the margins of the front not being reflexed and by the form of the antennae.

E. castaneus, castaneous, moderately shining, bead rather densely punctured in front of eyes, spansely on the

vertex. Thorax sub-quadrate, moderately convex, slightly broader than long, truncate in front, feebly rounded at

ba.se, sides feebly rounded anteriorly, very slightly sinuous behind, hind angles rectangular. Surfaoe sparsely punc-

tured, Elytra elongate oval, more than twice longer than broad, moderately convex, sparsely punctured and faintly

rugose near the bast;. Beneath castaneous, shining, very sparsely and finely punctured.

Length .54-60 inch.
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The male is smaller and more slender than the female. The outline of this species is

almost exactly that of Himatismus occidentalis, as figured by Lacordaire (Genera, pi. 49,

fig. 1,) excepting that this insect has the thorax shorter, with the anterior angles rounded.

This insect occurs rather abundantly in Owens' Valley, California, flies at night, and

is attracted by candle light. When recent it is somewhat paler in color.

TKIliE XXI—PEDININI.
/

This tribe differs from those which precede, in having the front very short and broadly

dilated on the sides. The body is usually short, oval, not very convex, opistoma, emargi-

nate, sometimes very deeply, allowing the basal membrane .to become visible; labrum

prominent; mentum small, frequently trilobcd in front, with a distinct gular peduncle

;

middle COXE8 with distinct trochantin ; anterior tarsi of male dilated and spongy beneath,

hind tarsi either pubescent or spinous.

The anterior coxae are more transverse than in the preceding tribes and tend toward

the sub-cylindrical form so strongly marked in most of the genera, of the Ulomini. The

head is usually deeply inserted, and the terminal joints of both pairs of palpi either trian-

gular or securiform.

Our genera form two groups :

Eyes not entirely divided. PLATYNOTI.

Eyes completely divided. blapstin'i.

One species, described by Say as Pedinus suturalis, remains unknown and cannot be

assigned a place. It may possibly be a larger species of Blapstinus or Opatrinus.

GROUP I—PLATYNOTI.

One genus alone in our fauna, constitutes our representation of this group. From our

other genera, it may be easily known, by the eyes not being divided and the anterior

tibiae slender and not notably different in the sexes.

OPATRINUS, Lair.

Regne Animal, ed. 2, V. p. 10.

O. notns, Say, (Opatrum) Journ. Acad. 5, 287; Boat. Joum. 1, 187. Leo., (Opatrinus) Say's Ent. TI, 304;

Tenebrio minimus, Beauv. Ins. lfl.'!, pi. 31, fig. 7.

The elytral sculpture' of this species consists of rows of large punctures, usually round,

sometimes more or less elongate. There arc no stria1

, and the rows of punctures are at

times interrupted. The sides of the thorax arc gradually convergent anteriorly, very

feebly rounded and with the margin slightly thickened.

Occurs abundantly in the whole Atlantic district.

Length .32-41 inch.
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(). aoiculatus, Lee, Proo. Aoad. 1858, 75.

Differs from the preceding in having the elytra distinctly striate, strise with large; punc-

tures, interstices moderately convex. Thorax more strongly rounded than the preceding,

with the sides distinctly reflexed, and with the disc more convex.

Occurs abundantly in Texas.

Length .40 inch.

(). sayi, oblong, parallel, brownish opaque. Head finely and densely punctured; olypeus rather deeply emargi-

nate. Thorax feebly convex, one-fifth broader than long, sides moderately rounded in front, nearly straight and

slightly divei'gent toward the base; apex feebly emargtnate, base Insinuate; surface opaque, very finely and densely

punctured, lateral margin slightly thickened. Elytra sub-parallel, feebly convex, opaque, not deeply striate, and

with punctures neither approximate nor deeply impressed; interstices slightly convex and very minutely punctured.

Body beneath ferruginous, shining. Length .40 inch; 1.1.5 mm.

One specimen from Kansas, kindly given me by Mr. P. S. Sprague, of Boston.

Our species of Opatrinus may be known as follows :

Thorax very finely punctured; inner side of male anterior tibiae distinctly

sinuate. s a y i

.

Thorax coarsely punctured; anterior tibia) of male slightly arcuate only.

Elytra not striate, but with rows of large deeply impressed punctures, n o t u s .

Elytra striate ; sides of thorax slightly reflexed. a c i c u 1 a t u s

.

GROUP U—BLAPSTiNT.

This group differs from the preceding in having the eyes entirely divided. As in the

previous group, the anterior and sometimes the middle tarsi are dilated in the male, and

the anterior tibiae are also somewhat curved in the same sex ; in some of the genera, how-

ever, the dilatation is but little apparent. The tibia? and femora of both sexes in all the

genera are entirely unarmed. Notwithstanding the number of genera proposed by Mul-

sant in this group, it has been found necessary to add several new ones.

The following table will give their differences

:

Anterior tibia; with the outer angle obliquely truncate.

Intercoxal process of abdomen triangular, acute or oval at tip.

Antenna? long, slender. MECYSMUS.

Antennae stout, joints 4-8 broader than long. conibius.

Antenna) stout, joints 4-8 longer than broad. blapstinus.

Intercoxal process broad truncate at tip. notiisius.

Anterior tibia; with the apex emarginate, outer angles prolonged.

Tibia; broad, not linear. ULtf'S.

MECYSMUS, n. g.

This name is proposed for a species differing from the other Blapstini by its elongate

depressed form, thorax sub-quadrate, narrower at base than the elytra. The antenna; are
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slightly longer than the head and thorax, slender and with the joints longer than broad.

The last three joints are scarcely thicker than those which precede, although compara

tively shorter, the third joint is one-and-a-half times the length of the fourth. The legs

are slender and longer than usual, the anterior tibia" slender and the tarsi dilated in the

males.

M. augustus, Lee, (Blapstinus) Ann. Lye. V., p. 140.

The thorax is sub-quadrate, the sides moderately rounded and broadest at middle;, the

anterior and posterior angles are not prominent, the surface feebly convex towards the

sides, flattened on the disc. The elytra are twice as long as broad at base, the base emar-

ginate, sides feebly rounded, apex obtuse. The elytra have regular stria; of fine punc-

tures, the interstices being flat and finely but sparsely pubescent.

Length .26 inch.

Found rather abundantly flying at night, at Fort Yuma, California.

CONIBITJS, . Lee.

Conibius, Lee., Ann. Lye. V., p. 145.

Besides the antennal characters given in the table, this genus may be known from

Blapstinus by the small rounded superior portion of the eye;. The anterior tibise are also

broader, slightly more arcuate and finely denticulate on the outer edge. The tarsi of the

male are but feebly dilated. The antenna; are much more robust than in Blapstinus, the

third joint being, however, longer than the fourth and at least one-half longer than broad.

The metasternuin is short and the body apterous.

Our species are three in number.

Sides of thorax moderately rounded, hind angles obtuse;, base feebly sinuate.

Thoracic margin feeble, equal. seriatus.

Thoracic margin more distinct, slightly reflexed, broader behind. parallelus.

Sides of thorax nearly parallel and straight, base more strongly sinuous, hind

angles more distinct. el o n gatus.

C. seriatus, Lee., Ann. Lye. V., 145.

This species is more robust, broader and more convex than either of those; which fol-

low. The thorax is more strongly rounded on the sides, and convex from the margin.

The margin is very narrow and equal at apex and base;. The base of thorax is feebly

sinuate and the angles obtuse. The surface of the insect is also much less opaque and

punctured. • •

Length .16 inch.

Not abundant in the Colorado Desert of California.
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(J. parallelus, Lee, loo. oil.

The sides of the thorax are less rounded, the disc less convex, and the margin more

evident, especially near the hind angles. The elytra are more elongate, more nearly par-

allel, less convex, and more; coarsely punctured and opaque.

Length .1G-.20 inch.

Occurs at San Jose, Cal.

C. elongatus, elongate, sub-parallel. Head reddish brown, coarsely and rather closely punctured. Thorax

sub-quadrate, somewhat broader than long, sides rounded anteriorly, straight and sub-parallel behind, distinctly mar

gined, margin slightly reflexed; apex feebly emarginate, angles obtuse; base strongly sinuous, angles prominent back-

wards; disc moderately convex, coarsely hut not closely punotured. Elytra elongate, sub-parallel, densely muricately

punctured, faintly sub-striate. Under surfaoe and legs brownish or ferruginous. Length .1.4-18 inch.

As in the other species, the body is ferruginous or brownish in color, the elytra alone

being black and more or less opaque. The thorax at base is strongly sinuous, especially

within each hind angle, the latter being rendered thereby more prominent behind. The

sides of the body are also more parallel. The muricate punctures of the elytra are fur-

nished each with a very short coarse, curved hair. The elytra of aeriatus are entirely de-

void of hairs, they are probably found on recent or well preserved specimens ofparallelus,

while in this species they are probably permanent and undoubtedly more dense than it is

possible for them to be in the latter species. The females are larger and rather more ro-

bust than the males, while the latter have the anterior and in less degree the middle tarsi

feebly dilated.

Occurs rather abundantly under stones in Owens' Valley, California.

BLAPSTINUS, Latr.

Blapstinus, Latr., Regno Animale ed. 2, V, p. 21.

The differences between this genus and the preceding have already been adverted to,

and need but little additional mention. In this the upper portion of the eye is larger and

broader transversely, occasionally sub-angulatc within. The antenna; are more slender

than in Conibius, and gradually thickened toward the tip.

Our species are numerous and may be distinguished by the characters in the following

table

:

Thorax with a broad flattened margin.

Alternate interspaces of elytra elevated.

Interspaces equal, elytra deeply striate.

Thorax convex from the edge.

Elytra black or brown, without metallic lustre ; striae continuous.

Elytra Avith golden yellow hairs.

Elytra with greyish hairs.

s o r (1 i d u s .

s u 1 c a t u s .

auripilis
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Base of thorax strongly sinuate.

Elytra very sparsely pubescent.

Thorax broader in front of middle.

Thorax gradually narrowing from base.

dilat a t us .

brevicollis

1 e c o n t e i

.

pratensis.

vestitus.Elytra densely clothed with cinereous pubescence

Base of thorax nearly truncate.

Sides of thorax evenly rounded, not narrowing in front, longulus.

Elytra either glabrous or with a few black hairs.

Head, thorax and legs ferruginous. discolor.

Body entirely black.

Base of thorax strongly sinuous, hind angles more pro-

longed than the middle of the base. m oe s t u s .

Base of thorax less sinuate, hind angles less prolonged

and less acute.

Elytra glabrous, aeneous or eeneous black; stria; interrupted.

Thorax densely and coarsely punctured, less shining.

Thorax sparsely punctured, shining; elytra eeneous.

pul vcrulentus.

i n t e r r up t u s .

m etallicus.

B. sordidus, Lee, Aim. Lye. V., 140.

This species is easily distinguishable by the flattening of the upper surface of the

thorax along the lateral margin, and by the alternate intervals of the elytra being more

convex than the others. The thorax is broader than long, moderately rounded on the

sides which converge toward the front ; rather deeply emarginate anteriorly, with acute

angles. The base is broadly lobed at middle; with the hind angles rather prominent

backwards, and is always closely applied against the base of the elytra. The front is al-

ways deeply emarginate, exposing (when recent) the basal membrane of the labrum. The

elytra are striate, the stria; closely punctured. The whole surface is clothed rather

densely with coarse, scale-like, recumbent ochrcous hairs. The color of the surface is

brown.

Length .32 inch.

Very abundant under logs, at Camp Grant, Arizona.

IS. Kuloatue, Lee., Ann. Lye. V., 147.

The margin is here also flattened, much less broadly however than in the preceding

species. The head and thorax are densely and coarsely punctured. The latter is broader

than long, rounded on the sides, scarcely narrower in front, apex emarginate, angles dis-

tinct, base sinuate, less lobed at middle than sordidm, and with less prominent hind
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angles. The elytra are deeply striate, the interstices flat and densely punctured. The sur-

face is clothed with a pubescence similar to sordidw, but coarser and paler. The color of

the body is opaque brown.

Length .23 inch.

Found at Tort Yuma, California.

B. aurlpilig, elongate oval, opaque brown. Head moderately, coarsely and densely punctured. Thorax con-

vex from the edge without depressed margin, broader than Long, sides gradually converging and moderately rounded.

Apex eniarginate, basal angles distinot, base sinuate, lobed at middle with angles prominent backwards, surface

densely punctured. Elytra feebly striate, strise punctured, interstices moderately convex and densely and finely punc-

tured. Upper surface of body moderately densely clothed with golden yellow scale-like hairs. Beneath linelv and

densely punctured and clothed with similar but liner pubescence.

Length .;S0 inch.

Easily known from the species which precede, by the absence of a depressed thoracic

margin, and from those which follow by the vcstiture of the surface of the body. It is

tin; most convex of our species.

Occurs at Camp Grant, Arizona, in company with sordid'/w, (bough less abundant.

B. dilafatus, Lee., Ann. Lye. V., 146.

This species is usually black or deep brown in color, sub-opaque. The thorax is feebly

convex, slightly flattened behind tin; head, sides rounded, broaden- at middle than at base.

Apex moderately emarginate, base- sinuate, angles not prominent. A slight impression

on each side of base opposite the fourth elytra! interval. Surface coarsely and densely

punctured, punctures elongate and confluent. Elytra feebly convex, striate;, striee coarsely

and closely punctured, intervals flat, finely but sparsely punctured; surface sparsely

clothed with brownish hairs.

Length .30 inch.

Occurs with aordidiM, but is still more; abundant.

B. brevioollis, Lee., Ann. Lye. V., 147.

Similar in its characters to the preceding, differing in the shorter thorax, less rounded

on the sides, less coarsely and confluently punctured. The form is slightly more elongate

and more convex. The vestiture and sculpture are similar to dilatatus. The legs paler.

Length .2G-.28 inch.

Occurs rather abundantly near San Francisco.

B. leoontei, Muls., Opusc. Entom, Cab. !), p. 128; pubescent | Lee, Ann. Lye. V., p. 147.

More elongate and convex than the two species which precede. The thorax is less

rounded on the sides and not broaden- at middle than at base. The 1 basal margin is less

strongly sinuate. The punctures of the thorax are- finer, less dense and not elongate, and
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scarcely confluent. The surface is also more densely clothed with an ochreous pubescence,

longer and much more distinct than in dilatatua or brevicollis.

Length .20-.30 inch.

Occurs at Fort Yuma and in Arizona.

15. pratensis, Lee.., Col. Kansas and New Mexioo, p. 15.

Similar in all its more important characters to lecontei; the sides of the thorax are

however less rounded, and the apex, more deeply emarginate, with more prominent an-

gles. The ochreous vestiture is liner and much less evident, the stria' of the elytra, shal-

lower and more finely punctured.

Length .24-26 inch.

Occurs in Kansas. Specimens probably of the same species are seen, deprived ol'pu-

besence and rather larger, from New Mexico, Texas, and Arizona.

15. vestitus, Lee, Col. Kansas, and New Mexico, ii. 15.

Early distinguishable from our other species by the rather dense greyish pubescence.

The sides of the thorax are feebly rounded and converge towards the apex. The elytral

stria; are faint and the punctures tine. The body above is also very faintly bronzed, a

character found only in the last two species in the table.

Length .20 inch.

Specimens reported from Kansas only.

11. longulus, Lee., Ann. Lye. V, 147.

'flic base of the thorax is here so feebly sinuate as compared with our other species

as to merit the distinction of being called nearly truncate. The thorax is as wide at

apex as at base, sides feebly rounded, slightly sinuate near the hind angles, which are

rectangular. The elytra are moderately striate with coarse punctures, the intervals feebly

convex and rather coarsely punctured. The form is rather elongate and the color brownish

black, shining.

Length .28 inch.

Occurs in Southern Arizona.

15. discolor, elongate; head, thorax and legs ferruginous, elytra black, not shining. Head coarsely and

densely punctured, punctures elongate and confluent. Thorax broader than long, moderately convex, less coarsely

and densely punctured than the head ; apex i'eebly emarginate, angles not prominent; base feebly sinuate ;
sides

feebly rounded, converging toward apex. Elytra elongate oval, convex with stria; of moderately coarse punctures of

which the interstices are feebly convex and finely punctured. Body beneath densely punctured.

Length .:'(! inch.

Easily known by its peculiar coloring. There are no signs of any pubescence. As in

longulus the thorax is feebly sinuate at base. The elytral striae are more faint toward

the base, becoming gradually more distinct toward the apex.

A single specimen from near Visalia, California,
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B. in oe si us, Mels., Proo. Acad., ;i, 85.

Found in the Northern and Middle States.

B. i> u 1 v e i- u 1 1", u 1, u s, Mann., Beitrag, 270
; califomicus Motscli. Bull., Mosc, 1845, p. 77.

The species of Motschulsky is very badly described but it is doubtless the same as

that described by Maimerheim.

Both this and the preceding .species are deep shining black and have but few black

hairs very sparsely scattered over the elytra., rarely seen except when the specimen is

fresh. This species has also, when recent, a coating of whitish efflorescence previously

mentioned among the species of Trimytis. Moestus and pulverulentus are closely related

and differ only in the base of the thorax of the former being more strongly sinuous and

the bind angles rather more prominent than the middle lobe of the base. Both are

nearly equal in size.

Length .20-.23 inch.

Occurs abundantly everywhere in California.

IS. interruptus, Say, (Opatrum) Jouin. Acad. 8, 364 ; luridus, Muls., Opuao. Entom. Oah. 0, p. 129.

This species is separated from the synonymy in which it has been placed on account

of the permanence of certain characters in a considerable series of specimens. The elytra-

are here black, very rarely with any metallic tinge. The thorax is densely and coarsely

punctured, less shining than in mettillic/m. The species is larger, broader and more convex.

Length .22 inch.

Abundant in the Northern States and Canada,

B. metallicus, Fab. (Maps), El. 1, 148; Beauv. Ins. p. 187, tab. 80b. fig-. 2, aeneolus, Mels., Proo. Acad.;!, 08.

Smaller than interrv/ptvs and more distinctly metallic. The thorax is finely and

sparsely punctured and shining. The punctures of the elytra are very large and cause

them to appear very rugose. In both species there is a depression of the base of the

thorax opposite the fourth interspace, more evident in metallicus.

Length .18-.20 inch.

Abundant with the preceding.

NOTIBITJS, Leo.

Notibius, Leo., Ann. Lye. V., 145.

Differs from Blapstinus in having the upper portion of the eyes smaller and rounder,

the intercoxal process of the abdomen quadrangular and truncate, and the scutellum very

transverse, scarcely visible between the elytra. Presternum, more or less prolonged

behind the coxa 1

, mesosternum correspondingly concave ; metasternum short, body

apterous.
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All the species exhibit some sexual peculiarity in the anterior tibiae, especially granu-

latus, where the tibia becomes rather suddenly arcuate in its lower half forming thus an

angle between the upper and lower portion.*

Six species of this genus are known, all from the desert regions oi California and

Arizona. The following table shows their differences:

Elytra very broadly oval ; disc faintly or not striate and rather densely

but finely muricately punctured.

Elytra sparsely pubescent.

Surface; uniformly dark brown or black.

Head and thorax ferruginous.

Elytra not pubescent, sub-opaque, black.

Elytra elongate oval or sub-parallel; disc distinctly striate or sulcate

Anterior tibia: similar in the sexes.

Ant. tibia? neither sub-angulate nor arcuate.

Anterior tibia? dissimilar in the sexes.

Ant. tibia £ sub-angulate at middle, arcuate beneath.

Ant. tibia % suddenly narrower at base.

puberulus.

pu ncti c oil is .

gagates.

opacus

granulatu s

.

sulcat us

.

N. puberulus, Lcc, Ann. Lye. V., 145.

The tibia? of the sexes are similar to each other, but slightly more arcuate in the male.

From all the other species this and the following differ in having the anterior tibia; very

broad, outer edge and hind surface finely denticulate. The thorax is broader than long,

moderately convex, distinctly margined, sides feebly rounding, not converging, apex

emarginate, angles obtuse, base sinuate, angles distinct j disc finely and sparsely punc-

tured. Elytra broadly oval, scarcely one-third longer than broad, convex, faintly striate,

densely finely muricately punctured, each puncture bearing a short hair. The upper

surface is very dark brown in color, the legs dark ferruginous.

Length .22 inch.

Occurs in the Colorado Desert and Arizona.

N. puncticollis, Lee., Ann. Lye., V., 145.

Similar to puberulus, differs in having the head and thorax ferruginous, the latter

more convex, less margined, more densely and coarsely punctured. The elytra! stria?

are more evident, muricate punctures more distinct and abundant.

Length .20-.22 inch.

Occurs in the Sacramento Valley, at San Jose and near Visalia.

• By an error of the pen, evidently, in the use of "last " for "first," this peculiar angulation of the tibia is ac-

credited to Conibius, in the Classification of Coleoptera of N. A., p. 227.
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N. gagates, entirely black, sub-opaque. Head densely and finely punctured; margin of epistoma paler. Thorax

broader than long", convex, densely and finely punctured, sides feebly rounded, narrowing slightly toward base; apex

emarginate, angles distinct; base rounded, angles obtuse. Elytra broad, convex, densely and minutely punctured.

Beneath black, shining, sparsely punctured.

Length .84-. 28 inch.

This species with the table needs but little description ; it differs from those with

broadly oval elytra in its being totally black, thorax narrower at base, base rounded, apical

angles distinct, not obtuse. The elytra, are less rounded on the sides, the humeri distinct.

There are no elytra! stria; and the punctures are very minute and irregularly placed. The

anterior tibia' also, are narrow, not broad, as in the two preceding species.

Occurs in moderate abundance; at Camp Grant, under stones, and when recent is

pruinose.

N. opacus, Lee, New Species, p. 118.

The thorax is less transverse than in the broad species which precede, is more convex

and is also narrower at base and narrower than the base; of the elytra. The elytra an;

elongate oval, rounded on the sides, with distinct humeral angles, surface striate, stria;

punctured, intervals feebly convex and finely punctured. The head and thorax are very

densely and continently punctured with elongate punctures.

Length .'20-24 inch.

The measurement given by Leconte (loc. cit.) is probably a mistake, as his type is

one-half longer at least than indicated (.12 inch).

The anterior tibise are here also similar in the sexes, and are very gradually wider

from the base toward the apex.

Occurs in Arizona and Lower California.

N. grauulatus, Lee, Ann. Lye. V., 145.

While similar in form to opacus, this species lias the thorax broader and less narrowed

behind, the surface is densely and coarsely punctured. The elytra are deeply striate, the

stria1 closely punctured, the interstices convex and muricatcly punctured. The anterior

tibia- of the males serve to distinguish this species from any other. From the bast; to tin;

middle these tibia.; are very gradually wider, below flu- middle the tibiee are suddenly ar-

cuate, causing them to appear toothed. The tibiee of the female are gradually expanded

toward flu; apex and are broader than the male.

Length .18-.25 inch.

Occurs at Tort Yuma and Arizona.

N. sulcatus, Lee, Ann. Lye. V., 145.

The thorax is sub-quadrate, not narrower behind, sides feebly rounded, almost parallel

behind the middle. The elytra are elongate oval, sub-parallel, deeply striate 1

,
stria' coarsely
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punctured, interstices very convex and sparsely punctured. The males have the anterior

tibiae slender at the basal fourth, then suddenly broader and parallel toward the apex.

Those of the female are similar to the preceding species.

Length .19—.25 inch.

Occurs at San. Diego, Lower California, and Arizona.

All the preceding species, excepting gagatea, have ferruginous legs.

CJLTTS, n. g.

The above generic name is suggested for two species of Blapstinus differing from the

typical form in having the anterior tibia 1 more dilated, emarginate at apex, with the outer

angle prolonged. The species resemble Trichoton.

Thorax gradually narrowing from base to apex.

Thorax as wide at middle as at base.

obliquus

c r a s s u s

.

I', obliquus, Leo., (Blapstinus) New Species, p. 117.

The thorax gradually narrows from base to apex. The surface is sparsely clothed

with short brownish hairs.

Length .32 inch.

From Cape San Lucas, Lower California.

U. orassus, Lee., (Blapstinus) Ann. Lye. V.,146.

The sides of the thorax are more strongly rounded and as wide at middle as at base.

The vestiture of the surface consists of ochreous scale-like hairs, rather densely placed.

Length .22-/26 inch.

From around San Francisco, California.

TRIBE XXII—OPATRINT.

Mentum small, supported by a distinct gular peduncle; head deeply inserted, always

more or less emarginate in front; eyes variable, coarsely granulated, rarely divided;

labrum visible; antenna.' gradually olavate or with the last three joints suddenly broader;

intercoxal process of abdomen usually broad, truncate
; anterior tibia? (of our genera) broad,

triangular, spurs distinct; tarsi of male not dilated.

There can bo no point of difference given between this tribe and the preceding that

will not be found subject to some exceptions. The simple tarsi of the male is that one

however, most to be relied on, taken in connection with other characters which thoueb

of small value, show this tribe to be abundantly a distinct type from the preceding.

Among these may be classed the broader head, very deeply inserted, almost concealing

the eyes from above, and with a more prominent epistoma. The mentum. also, is simple,

never sub-trilobed as in many of the genera of Pedinini. The small number of genera in
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our fauna renders it unadvisable to outer further into the discussion of this question. To
those who desire to pursue it further, the works of Lacordaire and Mulsant afford abund-

ant means.

The following table exhibits our genera.

Tibial spurs small; last joint of maxillary palpi triangular.

Anterior tibise slightly dilated, outer angle prolonged; antennee with the last lour joints

suddenly broader; interooxal prooess acute. ammodonus.

Anterior tibise broad, triangular; antennee with gradually broader joints; short, olavate. ephalus.

Tibial spurs very lai'ge; last joint of maxillary palpi oval.

[nterooxal process triangular, acute; eyes large. cnemeplatia.

Interooxal prooess very broad, rounded; eyes absent. alatjdes.

Each of the above genera may he considered as the representative of a distinct sub-

tribe. The characters of each will be given in more detail as each genus is considered.

AMMODONUS, Muls.

Ammodonus, Muls., Opusc. Ent. Cahier X,
i>. 148.

Body oval, moderately convex. Epistoma rather broadly emarginate. Eyes coarsely

granulated, emarginate in front by the side of the head. Last joint of maxillary palpi

feebly triangular. Antennee longer than the head, first two joints thicker, third joint

larger than the fourth, joints four to seven gradually shorter and more transverse, eighl

to eleven rather suddenly broader. Prothorax applied against the base of elytra, Scu-

tellum small. Elytral epipleurse gradually narrower toward apex, extending slightly be-

yond the fourth ventral suture. Anterior tibiae gradually wider, external apical angle

much prolonged and acute. Tibial spurs small. Middle and hind tibiee slender. First

and last joints of hind tarsi equal and longer than second and third together. Intercoxal

process of abdomen triangular, acute. Hind margin of third and fourth ventral segments

distinctly sub-coriaceous and feebly arcuate. Body winged.

A. fossor, Leo., (Opatrum) Journ, Acad., 2d Series, 1, i>. 93; Muls. (Ammodonus) Opusc. lint. Cah. X, p. 144.

The generic characters are of such a, nature as renders any detailed description of the

unique species unnecessary. The margin of the body is fringed with short hairs, the sur-

face black, but densely clothed with ash-colored scales. On the elytra the vestiture is less

dense, and three series of rounded spots are visible on each elytron, in which tin; scales

are paler and more densely placed. The under surface and legs are paler and the scales

sparsely scattered.

Length .18-.22 inch.

Not common in collections. It lias been found in considerable numbers burrowing in

the sand in the neighborhood of Trenton, and at Bath, Long Island.
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EPHALUS, Lee.

Ephalus, Lee.', Class, Col, N. A., p. 227.

Broadly oval, convex, resembling- Coslus. Epistoma deeply emarginate, sides of front

slightly sinuous, forming an angle in front of the eyes, which are feebly emarginate. Last

joint of maxillary palpi feebly triangular, longer than broad. Antenna; very short clavate,

first two joints broader, second and third equal in length, four to eleven very short, trans-

verse and perfoliate, the last joint being slightly narrower and longer than the preceding.

Thorax applied against the base of elytra, Scutellum small, transverse. Epipleurse broad,

concave, incomplete behind. Tntercoxal process of abdomen short, obtuse in front Hind

margins of third and fourth ventral segments distinctly sub-coriaceous, feebly arcuate. An-

terior tibia' flat, triangular, outer apical angle not prolonged. Spurs small. Hind tarsi

with the last joint slightly longer than the first, and both longer than the second and

third together. Body apterous.

The form of the anterior tibia1 and intercoxal process of abdomen, and more especially

the structure of the antenna', indicate this genus as the type of a, sub-tribe distinct from

that represented by the preceding genus, differing also from the Stizopodes of La.corda.ire

or any of the " Branches" defined by Mulsant.

E. latiiiKinus, Lee., (Heliopates) Journ. Acad. Series 2, 1, p. 02.

Term similar to Ccelua or Euaattua convexua. Black, opaque. Margin of body fringed

with yellowish hairs Surface rather densely muricately punctured, each puncture bearing

a small yellowish hair. Elytra very faintly sub-striate.

Length .30-.36, width .20-.24 inch.

Rather rare in the New England States.

CNEMEPLATIA, Costa.

To this genus I refer a very rare insect collected by myself in Owens' Valley, Califor-

nia. Specimens of the rare European species of Cnemeplatia are before me, and I am un-

able to detect any differences not within the bounds of generic limitation. The epistoma

is rather more deeply emarginate and tin; edge slightly more reflexed. The front in Cne-

meplatia has a slight impression on either side, not evident in this insect. The epipleu'ree

are entire in both, and the intercoxal process triangular and acute. The palpi are rather

short, the last joint of .maxillary oval. The antennas are similarly constructed, although

the last three joints are in the California species somewhat broader. Both species art;

winged. The anterior tibiae are triangular and the spurs large.

C. sericea, elongate Oval, sub-parallel, moderately convex. Head sub-quadrangular, broader than long, emar-

ginate in front and with slightly reflexed margin, eyes prominent, feebly emarginate in front, surface feebly convex,

densely and finely punctured, and densely clothed with a yellowish, grey, recuinbent silken pubescence. Thorax tra-

pezoidal, slightly narrower behind and broader than long, moderately convex, densely and finely punctured and densely
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clothed as the head; anteriorly feebly emarghiate, angles obtuse, sides feebly rounded, base rounded, angles nearly

rectangular. Elytra elongate oval, sub-parallel, apex obtuse, base feebly emarginate, humeri moderately prominent;

moderately convex above with stria; of coarse punctures, and clothed as in the head and thorax. Under surface of

body finely punctured and pubescent, the under surface of thorax and prothorax more densely.

Within each hind angle the base of the prothorax is a rather broad impression, ren-

dering the middle of the base more prominent; there is also a slight impression opposite

the scutellum. The pubescence of the upper surface is uniformly distributed on each of

the divisions except on the elytra, where a sub-transverse triangular spot more denuded

is seen at the middle of the lateral margin and mid-way between this and the apex. These

spots are broadest at the margin and are present on both sides of the two specimens in my
possession. As compared with the European species, the thorax is longer, less narrowed

behind and feebly emarginate in front; the base slightly narrower than, and the apex

equal to, the width of the elytra! base. The ground color of the insect is reddish brown

one of the specimens being rather darker.

Length .12 inch.

Rare in Owens' Valley, California,, under stones.

ALAUDES, n. <j.

Anterior tibise broad, triangular, spurs very large. Intercoxal process of abdomen

short, broad, rounded in front. Head transverse, broader behind, emarginate in front

sinuate or, the sides. Eyes absent. Antennae ten-jointed, first two thicker, intermediate

short, broader than long, compactly placed, last three forming an oval compact club, of

which tin; terminal joint is longer. Mention very short, transverse; ligula not promi-

nent; palpi very short, Maxillary palpi short, last joint oval, slightly arcuate. Gular

region prominent, peduncle of mentum broad, emarginate, angles prominent forward.

Prosternum not prominent. Thorax very transverse. Elytra elongate oval, straight on

the sides, connate; body apterous. Scutellum transverse. Hind tarsi with the first joint

rather shorter than the last.

The absence of eyes and the form of the intercoxal process of the abdomen will serve

to distinguish this genus from any of those with triangular tibia3 and with the last joint of

the maxillary palpi oval. The margin of the head is slightly sinuate at the position usu-

ally occupied by the eyes, and the anterior and posterior canthi of the eye here are in

contact. Beneath the margin of the front the side of the head forms a broad groove, near

the anterior limit of which the antenna; as usual, arise. This broad groove may be con-

sidered as merely the continuation of that in which the antennae usually arise, owing to

absence of any prominence in the region of the eye. The gular region is flat, suddenly

declivous on the sides ; the lateral margins converge to the front, where it is deeply emar-

ginate, with the angles prominent. The mentum is situated at the bottom of this semi'

AMERI. I'lULOSO. SOC VOL. XIV.— 01
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lunar emargination, short and transverse. The ligula is almost entirely concealed. The

mandibles are anteriorly emarginate at tip. The parapleurse of the metathorax appear to

be connate with the sternum, at least the sutures cannot he detected with such micro-

scopic power as can be used. The prothorax is very short, nearly three times as broad

as long, broadly emarginate in front, trisinuate at base. At the middle of the base of the

thorax, opposite the scntellum, is a very abrupt and deep depression, and between it and

each angle a moderate sinuation. The elytra have also a scutellar depression opposite

that of the prothorax. The humeri are distinct and the base feebly emarginate.

A. singularis, oval, brownish, sub-depressed. Head and thorax (?densely and coarsely punotared) densely

clothed with yellowish scales, of which some arc. larger and more prominent. Thorax slightly narrower behind, sides

feebly rounded, hind angles obtuse. Elytra with nine rows of large punctures, the interspaces bearing short, thick,

erect, capitate yellow hairs distantly placed. Head, prothorax and legs beneath clothed with yellowish scales, the

rest of the surface coarsely but sparsely punctured, and with a, few scattered scales.

Length .00 inch. »

The head and thorax are so closely covered by scales that it is impossible to tell

whether there is any puncturing or not. With the exception of the (-reel, capitate hairs,

the elytra, are not clothed, and the surface is rather reddish brown and moderately shining.

This insect is by far the most interesting and singular of any of those discovered by

myself in California, and adds another to the list, still very limited, of blind Tenebrionida?,

and is the only blind insect known from California. The specimens are very rare and

found living with a small black ant under stones. They are difficult to obtain, owing to

their rarity, the peculiar conditions demanded as a residence by the ant and by the ex-

cessive numbers of the latter when found, rendering it very troublesome to search care-

fully in their neighborhood.

TRIBE XXIII—CRYPTICINI.

Hind coxye moderately distant, oblique. Head inserted as far as eyes, which are small

and reniforra and not coarsely granulated. Antennas slender, outer joints rounded,

slightly thicker. Presternum prolonged, mesosternum concave. Anterior coxa? nearly

round, middle coxa' with distinct trochantin. Tarsi spinous beneath ; first joint of hind

tarsi very long.

CRYPTICUS, Lair.

Crypticus, Latr., Uegne Anim. ed. 1, III, p. 298.

One genus and species constitute this tribe in our fauna, easily known by its oval de-

pressed form, resembling somewhat an Hydroporus.

('. obsoleius, Say, Journ. Acad. Ill, 265.

Length .14-.16 inch.

Occurs in the Southern Atlantic region.
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TRIBE XXIV—ITLOM INI.

Body elongate oval, usually somewhat depressed. Head deeply inserted in prothorax,

short, frequently broad and emarginate in front. Frontal suture always distinct. Labrum
usually prominent, transverse. Mentum variable in most of the genera, trilobed, with the

middle lobe prominent. Maxillary palpi with the last joint usually triangular, sometimes

elongate oval. Antennae gradually thickened toward apex, (rarely with the terminal

joints forming a club) and more or less perfoliate ; third joint not very long. Eyes vari-

able, always more or less emarginate by the sides of the front and the sides of the head

behind, never entirely divided. Anterior coxae sub-transverse or sub-cylindrical, middle

coxae without trochantin. Intercoxal process of abdomen acute or oval, never broad.

Tarsi pubescent beneath, last joint elongated. Tibial spurs always visible, never very

large. Body winged, rarely apterous.

The tribes of the family Tenebriouidee are all difficult of definition, and no one is pro-

bably more troublesome than this one, and it is only on the table of characters given

above, taken as a whole, that the tribe must be considered as limited. In the structure

of the antenna" and the absence of trochantin to the middle coxae, we find the only points

of difference between the Ulomini and Tenebrionini. The Diaperini arc still less distinct,

for with a form of antenna, not unlike (though at times sub-serrate) we find the structure

of the front offering the most striking points of difference. In Diaperini the eyes are

always round, prominent, feebly emarginate in front and always more prominent than the

gense. In the course of the study it has seemed advisable to preserve the Diaperini dis-

tinct from the Ulomini, in lieu of uniting them, as lias been done by Duval. Its compo-

sition is here substantially that of Lacordaire, less Eyp'ophhxus and some genera unknown

to him by specimens. The tribe Hypophloeini of Leconte appears to me untenable, the

character defining it, the invisibility of the clypeal membrane, is not constant and the

membrane is frequently visible in some of tin 1 genera of Tenebrionini and Pcdinini. The

genus Pratseus, Lee, is found to have a faintly sub-bilobed penultimate tarsal joint and a

sculpture strongly recalling Amedus, etc., and has been united with the Heterotarsini.

As defined, the tribe has many genera, ; some new to our fauna are now added, while

others entirely new are indicated.

The following table exhibits the characters* of our genera, as far as can be done in a

synoptic table.

A. Antenme with the last two or three joints suddenly broader.

Epi pleurae very narrow at tip; antenna! club three-jointed. T.RIBOLIUM.

Epipleune distinct at tip; antennal club two-jointed. dkedus.

B. Antennas gradually broaden- toward the tip.
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Base of thorax applied against the bases of the elytra, or some-

what distant from them ; never overlapping.

Head of male either tuberculate or horned, and last joint of

maxillary palpi oval ; mentum small.

Head of male tuberculate ; mandibles with a horn above.

Mandibles above broad, recurved, and not toothed. GNATHOCERUS.

Mandibles above slender, incurved and toothed. echooeuus.

Head of male with two long horns, arising within and

above the eyes. evoplus.

Head of male not tuberculate; last joint of maxillary palpi

triangular; mentum moderate.

Epipleurae entire.

Anterior tibiae slender, similar to the middle tibiae.

Head of male with two tubercles above; femora

mutic. ULOSONIA.

Head of male simple ; femora broad and with a

broad tooth near apex. meuotemnus.

Anterior tibia' more or less dilated; broader than

the middle tibiae.

Prosternum prolonged; mesostcrnum deeply

emarginate. mycotrogus.

Prosternum not prolonged; mesosternum very

slightly concave.

Front tibiae not denticulate ; last joint of

antennae quadrangular, truncate. afiianotUS.

Front tibiae finely denticulate ; last joint

of antenna; oval. ALPHITOBlUS.

Epipleurae abbreviated.

Anterior tibiae slender.

First joint of hind tarsi long. CYSJ&VS.

First joint of hind tarsi short. metaclisa.

"Anterior tibiae broad, serrate. uloma.

Base of thorax margined, hind angles covering the humeral angles

of the elytra; outer joints of antennae not perfoliate.

Anterior tibiae slightly dilated, finely denticulate. Epipleurae

abbreviated. Last joint of maxillary palpi broadly

triangular. EUTOCHIA.
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TRIBOLIUM, Mac Lea,/.

Tribolium, MaoLeay, Annulos. Javan., p. 47.

The mentum in this genus is very nearly square, with rounded anterior angles. The
last joint of the maxillary palpi elongate oval, truncate at apex. Antennae slender last

three joints suddenly dilated, forming a flattened club, truncate at apex. The epipleuree

are entire but extremely narrow at tip. Anterior tibia' very feebly dilated and percepti-

bly broader than those of the middle pair.

Two species are known in our fauna.

T. ferrugineum, F;il>., (Trogosita); Wollaston (Tribolium).

T. madens, Oliarp., (Tenebrio); Redtenbacher (Tribolium).

The former species is ferruginous, the latter black. Length .16-.20 inch. The latter

species is the larger. As these two species are imported and full descriptions and details

of synonymy are given in many readily accessible works on European Coleoptera, it is

dee i ned unnecessary to repeat them.

Both species are found abundantly wherever meal or grain is stored.

DICEDTJS, Lee

Dioedus, Class. Col. N. A., 388. New Speoies, p. 182.

Mentum trapezoidal, narrower behind, anterior angles distinct, convex along the me-

dian line and coarsely punctured. Last joint of maxillary palpi elongate oval, scarcely

compressed. Antennae with the first joint cylindrical, thick, last two joints suddenly

broader, compressed and pilose, the last joint being the larger. Epipleurse entire, as broad

at apex as at middle. Intercoxal process of abdomen moderate, rounded at tip. Anterior

tibia; slightly dilated, outer apical angle distinct, external edge with a few small teeth,

spurs rather large;.

D. punotatus, Leo., loc. oit.

A small, elongate; oval, black species, with the head and thorax and elytral stria?

coarsely punctured. The elytra have eight stria; but no scutellar stria. In the specimens

in my possession the suture defining the epistoma is quite distinct, the line being darker

and smoother than the rest of the front. The epistoma is narrow, short and semilunar

Length .10-15 inch. Found rather abundantly under pine bark, over our whole

country.

GNATHOCBRTJ8, Thunb.

Gnathocerus, Thunberg., Act. Holm. 1814, p. 47.

Mentum small, trapezoidal. Maxillary palpi elongate oval, very obliquely truncate at

tip. Epipleuree short. Base of thorax rather distant from base of elytra, Head with

AMl'UU. PHILOSO. 800 VOL. XTV.—92



366 REVISION" OF THE TENETSRIONirVE OF AMERICA,

two short horns between the eyes. Mandibles (%) with a broad ramus ascending above

the head, the inner being simple and the apex curved backward. Side margin of head (%)

broadly foliaceous and prominent in front of each eye. Eyes deeply emarginate in front

and behind and nearly divided. Middle of epistoma prominent; on each side emarginate

for the ramus of the mandible. Antenna? gradually dilated. Anterior and middle tibia'

similar, not dilated.

G. cornutus, Fab., (Trogosita); Thunberg., (Gnathoceras); Lucas, (Cerandria).

As this insect has been introduced and is by no means common in this country, the

student is referred for a fuller description and an excellent figure to Duval, Gen. Col.

Europe.

Length .18-. 20 inch.

The only speeimcn known to me was found in California, inside of an army biscuit.

ECHOCERTJS, n. g.

This generic name is suggested for Gnathocerua rnaxilloaua, which differs from the

type of the genus in which has been placed, in the following particulars:

Eyes rounded, prominent, feebly emarginate in front and not all behind. Sides of

front less foliaeeous and not prominent. Antenna' more or less robust, last joint sub-

quadrate. Superior ramus of mandibles more slender, toothed and incurved, first

joint of hind tarsi not longer than the second and third.

E. maxillosus, Fab., (TrogoKita); Mann., (Cerandria).

This is also an introduced insect, found principally in the Southern States.

Length .12 inch.

EVOPtjTJS, U
Kvoplus, Leo., New Species, 128.

The description of Dr. Leconte (loc. cit.) leaves nothing to be desired, and is so recent

as to render it unnecessary to repeat any portion of it after the table of genera already

given.

E. ferruginous, Loc, New Species, p. 12S.

This genus is undoubtedly near that described as Peneta, and probably forms a link

between it and Gnaihocervs.

Length .20 inch.

Found heretofore only in Louisiana.

ULOSONIA, Casteln.

Ulosonia, CaetelH., Ki»t. Nat des Coleopt tl, p. 320.

Although the head of the male is here (in our species) tubcrculate, or in some species

horned, the maxillary palpi have the last joint broadly triangular or securiform. Epi-

ploune entire. Anterior tibiae slender.
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U. marginata, Leo., (Uloma) Ann. Lyo. V, 140; (Ulosonia) Gen. Col. N. A., p. a:::;.

Similar in form to Uloma, with the margin of the elytra more reflexed.

Length .33 inch.

Found under Cottonwood hark, along the Gila and Colorado Rivera.

MEROTEMNtJS, n. g.

This name is suggested for an elongate Ulomide with entire epipleurse and slender

front tibiae, differing from Ulosonia in the epistoma more prominent, suture not impressed,

front not tuberculate. Femora clavate and flattened, emarginate at tip, and with a broad

tooth at the emargination, on the middle and hind femora,

M. elongatus, elongate, sub-parallel, moderately convex shining, ferruginous brown, Head moderately con-

vex, sparsely and finely punctured, not tuberculate, frontal suture not impressed. Thorax sub-quadrate, one-fifth

broader than long, sides nearly parallel, very feebly rounded, margin distinct, slightly reflexed, apex emarginate, an-

gles not, prominent, base almost truncate, angles rectangular; disc, sparsely and finely punctured. Elytra elongate,

more than twice longer than broad, sides slightly converging toward apex, base trunoate on "eaoh'side, emarginate at

middle, slightly broader than base of thorax, angles rectangular; nine entire and one short scutellar stria, derately

punctured, interstices convex, smooth. Beneath very finely and sparsely punctured. Body winged.

Length .24 inch.

The femora of this insect arc much more strongly clavate than any other of our genera

ofUlomini. The anterior lemur is not emarginate near the apex, but slightly sinuous,

the middle and hind pairs distinctly emarginate, the tooth of the latter being quite large

and rather acute at tip.

One specimen is known to me, presented to Dr. Leconte by Mr. Ulke, who received it

from ( lalifbrnia.

MTCOTROGrUp, n. g.

This genus differs from all our other genera of Ulomini in having the presternum pro-

longed, mucronate and with a deeply emarginate mesosternum. From Erelm, Muls., it

differs in the tuberculate; head, the convex mentum with the middle lobe rather promi-

nent in front. The third joint of the antennse is longer than the fourth. The epipleuree

axe entire, nearly as broad at apex as at middle, the anterior tibia 1 dilated, very finely

denticulate and slightly arcuate. The hind tarsi have the first joint longer than the

second and third. Body winged.

M. piceus, elongate oval, depressed, piceous, black, shining. Head rather densely punctured, suture of epis-

toma impressed, epistoma and sides of front ferruginous. Thorax sparsely punctured, broader than long, feebly eon-

vex, sides moderately rounded and margined, gradually narrowing to apex, which is rather deeply emarginate, angles

prominent, not acute; base strongly sinuate, bind angles rectangular. Elytra oval, one-half longer than broad, feebly

rounded on the sides, base emarginate at middle and truncate at sides; apex obtusely rounded. Disc with eight

entire and a, short scutellar stria, of moderate punctures. Stria' feebly impressed, Beneath sparsely and finely punc-

tured. Antenna' and legs paler.

Length .24 inch.
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Above each eye in this insect is a rather small tubercle, similar to that seen in our

species of Ulosonia ?. The frontal suture is also similarly impressed and the epistoma

convex. One specimen is known, of similar derivation as that of the preceding genus.

M. angustus, brownish ferruginous, moderately shining, elongate oval, parallel. Head rather coarsely but

sparsely punctured. Thorax slightly broader than long, feebly convex, coarsely but sparsely and irregularly punc-

tured; apex emarginate, angles not prominent; base Insinuate, angles rectangular; sides anteriorly rounded, posterior

three-fourths straight and parallel, finely margined, margin slightly rellexed. Elytra elongate, parallel, apex ..Muse,

base emarginate at middle, with eight stlte of elongate punctures, one marginal and a very indistinct seutellar stria;

Interstices Hat, finely and sparsely punotured. Propteurse coarsely hut sparsely punctured, pectus and abdomen finely

and sparsely punotured, smooth and shining.

Length .lfi-.20 inch.

(lamp Grant, Arizona, under Cottonwood bark.

The male is narrower but smaller than the female, and the frontal tubercles distinct,

though less prominent than in the preceding species. The base of the thorax has also a,

distinct impression on each side, scarcely evident in the; female. This species differs from

the preceding in its more elongate and less depressed form, its color and the form of the

thorax. In picew the thorax gradually narrows from base to apex, in anguatua the thorax

is rounded only in front, while the posterior three-fourths are straight and parallel.

AIMIANOTUS, Leo.

Aphanotus, Lee, Gen. Col. N. A., p. 888.

In addition to the characters given in the synoptic table, tin; following will serve to

render this genus more certain of recognition, when all the foreign genera of the tribe arc

taken into consideration.

Epistoma truncate in front, convex at middle, slightly concave on tin; sides, suture in-

distinct. Eyes very dec-ply emarginate in front, superior portion elongate, oblique. An-

tenna short, rather robust ; first and second joints thicker than the third; second short,

nearly globular; third slightly longer than fourth; joints four to eleven very gradually

broader, last joint larger and truncate at tip. The hind tarsi are short, first joint equal

to the two intermediate, and last joint slightly longer than the first, Interooxal process

rounded at tip.

A. brevicomis, Lee, (Eulabis) Proc. Acad. 185!), p. 78.

The head and thorax are coarsely, the latter rather densely punctured. The elytra

an; sculptured with rows of faintly impressed punctures, the interstices of which are fiat

except at middle, where they form a moderately elevated fine" line.

Length .25 inch.

From California.
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ALPHITOBIUS, Steph.

Alphitobius, Stephens, Must. Brit. Ent. V, p. II.

A. diaperinus, Panzer, (Tenebrio); Wollaston, (Alpliitobius).

A. piceus, Oliv., (Helops); Muls., (Alpliitobius).

These two insects are not natives of our country, and therefore require no special men-

tion. For full description, both of genus and species, the student is referred to the works

on the species ol' the various European loeal fauna'. Large numbers are occasionally

brought in vessels from various parts of the world. A few years since a, vessel arrived at

Philadelphia from Sierra, Leone, tin; cargo of which was plentifully overrun by tin; latter

species. As far as I cm discover, all tin; specimens found are direct importations, and

they do not appear to propagate.

CYN^EUS, Lee.

Cyneeus, Lee, Gen. Col. N. A., p. 288.

The eyes are rather large and convex, deeply emarginate in front,, slightly behind

;

inferior portion of the eye large. Antennee with the third joint nearly equal to fourth

and fifth; joints five; to ten transverse, last joint oval. Hind tarsi slender, first joint long.

0. angustus, Lee, (Plalydema) Ann. Lye. V, 149.

Thorax broad, equalling one-and-a-half times the length, emarginate in front, sides

strongly rounded, not narrowing in front, as broad as the elytra. Elytra feebly striate,

stria? punctured, interstices feebly convex, densely and finely punctured.

Length. .20-.22 inch.

Found in the Colorado Desert of California, probably near Vallecito.

0. de p re a sus, n. sp.

Differs from the preceding as follows: Thorax less transverse, nearly truncate at apex,

sides very feebly rounded, narrowing in front, Base narrower than the base of elytra,

Strise of elytra not deep, more evident at apex, interstices more sparsely punctured. In

both species the head and thorax are rather densely, hut not coarsely punctured.

Length .22-.30 inch.

Occurs in the southern Coast Ranee of California.

METACLISA, Duval.

Metaolisa, Duval, Gen. Col. Europe. Ill, p. 3'.)<i.

In this genus the mentum is distinctly trilobed in front, the middle lobe prominent,

lateral lobes indexed. The anterior tibial are slender, the epipleunc short and the first

joint of the hind tarsi not longer than the two succeeding joints together.

M. marginalia, pioeous black, shiningj elongate oval, aub-parallel. Head slightly broader than long, feebly

emarginate in front, coarsely but, not densely punctured, epistoma paler and the more finely and densely punctured.
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Thorax one-third broader than long, moderately eonvex, coarsely but sparsely punctured, anteriorly emavgmate, an-

gles not prominent, base broadly sinuous, sides moderately rounded, gradually narrowing toward apex, margin

slightly reflexed. Elytra elongate oval, parallel, sub-depressed; with eight entire and a short scutellar stria; strise

punctured; interstices flat, very feebly and rather sparsely punctured. Beneath ferruginous lirown, sparsely but

coarsely punctured.

Length .28-.80 inch.

The upper surface is piceous black and shining, except the basal, sutural and lateral

margins of the elytra, the lateral and apical margins of the thorax and the epistoma, which

are ferruginous brown; the under surface and legs are similar in color, but paler.

Occurs in Northern California and along the high regions of the Southern Sierras,

under bark in fungus.

THAKSUS, Lee.

Tliarsus, Lee, Class. CoL N. A., p. 288.

For the present this genus is retained as distinct, differing however, by souk; slight

characters which are at present considered valid. The mentum is here trapezoidal, not

trilobed in front but rounded, the anterior angles are slightly infiexed and the middle flat,

coarsely punctured, not prominent. The last joint of the maxillary palpi is triangular,

not securiform. The front tibise as in Metaclisa, are similar, and the epipleurse short. The

hind tarsi are short, the first joint not equalling the second and third together.

T. seditiosus, Lee., New Species, p. 122.

Resembles a small Uloma. Tor a description the student is referred to the rather re-

cent description of Dr. Lcconte.

Length .20-.24 inch.

Rather abundant in the Gulf States.

ULOMA, Gaul.

I'lonia, Cast., Hist. Nat. Ins. Col. II, 210.

Easily distinguished from all our genera of the tribe, by its short epipleurse and di-

lated, denticulate anterior tibise. The mentum is variable, frequently trilobed in front,

with the lateral lobes infiexed.

Our species are numerous. From their mode of life some species have become widely

diffused and almost cosmopolite.

The following table will serve to aid in distinguishing our species

:

Lower c<\gc of anterior femora, feebly channeled along. their entire length.

Epistoma feebly cmarginate or truncate.

Last joint ol antenna; rounded at tip.

Middle plate of mentum elongate oval ; interatrial spaces

of elytraentirely smooth. impressa.
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Middle plate of mentum transversely oval; interstrial

spaces of elytra densely punctulate. p U n c t ula t a.

Last joint of antennse oblique, pointed.
i m her bis.

Epistoma deeply emarginate. 1 on gul a

.

Lower edge of anterior femora with a broad fossa near the tip, and

slightly emarginate. m entails.

The groove of the lower edge of the anterior femora differs but little in the first five

species, and is limited anteriorly by a ridge extending from the base to the apex, so that

the lower rd^r of the femur when viewed from the front is very nearly a straight line. In
the last species however, the channel is replaced by a broad fossa rather deeper than the

groove in the other species, defined anteriorly by a ridge, not extending to the base, which
when viewed from the front appears emarginate near the apex of the lemur. The remain-
ing characters in the table are sufficiently plain to be readily recognised.

IT. impressa, Mela., Froc. Aoad. 8, 64

Our largest species, and for a long time considered identical with the European cult-

naris, from which it differs by its larger size and different sculpture of mentum (See Le-
conte, New Species, p. 123).

Length .4(i inch.

Occurs abundantly everywhere in the Eastern and Middle States.

U. iniberbis, Leo., New Species, p. 13;i.

Similar in form and sculpture to the preceding, differing however, in the transverse
middle plate of mentum and the form of the last joint of the antemnc.

Length .3 2-.3 6 inch.

Occurs Avith the preceding, but less common, more abundant in the Southern States.

U. mentalis, n. sp.

Similar in form and sculpture to imberbis, but differs in having a rather less robust
form and a stouter thorax. The terminal joint of the antennae is rounded at tip, not
oblique. The; anterior femur has near its apex a rather broad fossa replacing the entire
groove of the other species. The edge does not extend from apex to base, and is not a
straight line, but sinuous at the position of the fossa. The middle plate of mentum is

deeply concave, smooth and shining, with the edge somewhat thickened in the male (fe-

male not seen). The epistoma, is more nearly truncate than any other of our species.

Length .34 inch.

Two specimens from Texas and Kansas.

U. longula, Leo., Proc. Acad. 1801, p. :;:>;!.

More elongate and parallel. Epistoma deeply emarginate. Anterior femur grooved,
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cdov entire and straight. Last joint of antennae rounded at tip. Strias feebly impressed,

interstices flat, smooth. The form of mentum is move nearly allied to impreasa, being

scarcely broader than long-, rather strongly punctured, and with a groove; on each side,

the lateral lobes are not distinct.

Length ,36-.42 inch.

Occurs in Northern California.

U. punetulata, Leo., New Species, p. 124; cava, Lee., (ibid).

The two species above cited are united under the name most applicable to them. The

differences of sculpture are but light and vanish in the larger series now at my disposal.

The form is elongate oval, sub-parallel, as in the last species. Its color is uniformly fer-

ruginous. The thorax usually parallel behind the middle. Epistoma very feebly emar-

ginate. Last joint of antennas rounded at tip. Femora with entire groove. Interstrial

spaces of elytra rather densely punctured and feebly convex.

Length. .28-.33 inch.

Texas, Louisiana, and Florida.

In the preceding short descriptions only the more important and peculiar characteris-

tics of each species noted. The species of [Jloma have a remarkable resemblance to each

other, and the continuous repetition of similar forms of expression has here, as elsewhere

in this paper, been deemed altogether unnecessary.

ETJTOCHIA, Lee.

Eutochia, Lee., Class. Col. N. A., p. 288.

Delopygus, Eee., New Species, p. 129.

On renewed examination the differences between these two genera, appear to be so

slight as to warrant their union. The opipleunc of the elytra do not extend to the tip in

either genus, and the very slight difference in degree of serration of the anterior tibiae is

barely specific, and what might be expected to occur in species of different size.

E. picea, Mels., (Uloma) Proc. Acad. 3, 94; Lea, (Eutochia) loo. cit.

Black and shining, oval, convex.

Length .33 inch.

Occurs rather abundantly in the Middle States.

E. orenata, Lee, (Delopygus) New Species, 129.

Smaller, more elongate and less convex than the preceding, brownish in color, with

the sutural and lateral margins of elytra paler.

Length .22 inch.

Occurs in Texas.
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TRIBE XXV- -HETEROTARSINI.

Head not deeply inserted, eyes large, coarsely granulated. Antennse gradually thicker.

Middle; coxse with distinct trochantin. Tibial spurs small. Penultimate joint of tarsi

more or less bilobed. Tarsi with coarse pubescence beneath.

These few characters will serve to render the tribe easy of recognition and separation

from any of the neighboring tribes. It appears more closely allied to the Tenebrionini

than to the tribes immediately preceding or following. The tribe is a small one, and com-

posed in our fauna of but three genera, easily known by tin 1 very coarse punctures with

which they are ornamented, and may be distinguished as follows:

Antennse very gradually thicker ; epipleuree entire but narrower at tip

;

body pubescent. an/edus.

Antenna? with the last three joints larger.

Margin of thorax denticulate ; body pubescent. paratenetus.

Margin of thorax not denticulate ; body glabrous. PRATiEUS.

AN^EDUS, Blanch,

Ansedus, Blanch., Hist,. Nat. Ins. IT, p. 85.

A. bi'unucus, Zieg., (Pandarus) Proc. Acad. 2, 45.

The margin of thorax of this species is very distinct and reflexed, and the hind angles

prominent.

Length .22 inch.

Abundant under bark, in the Middle States.

A. rotundicollis, Leo., Ann. Lye V, p. 150.

The margin of thorax is very narrow, and the hind angles much less prominent than

the preceding species.

Length .17 inch.

From the Desert of the Gila River of Arizona.

PA RATENETUS, Spinola.

Paratenetus, Spinola, Monog. Clerites, TI, p. 118.

P. punotatus, Solier, lor. cit., tab. 44, 1is^. 5.

Thorax with sides rounded in front, gradually narrowing behind the middle.

Length .12-16 inch.

Abundant in the Middle and Eastern States.

P. fusous, Leo., Agass. Lake Superior, p. 22:!.

Differs from punctatus by smaller size, more robust form, more convex thorax and

elytra, the latter shorter and more rounded on the sides. The sides of the thorax are
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strongly rounded from the front to the hind angles, which are also less distinct than in

punctatus.

Length .08-1.0 inch.

Occurs in Canada and the States bordering the Great Lakes.

In Bull. Mosc. 1868, p. 192-3, Motschulsky has indicated two species from the South-

ern States unknown to me.

The following table gives the species named by him

:

Sides of thorax live; toothed.

Thorax and elytra unequally punctured. l
1 " notatu s, Sol.

Thorax- and elytra equally punctured. Thorat cordate, hind angles prominent, cribratus, Motsch.

Sides of thorax three toothed.

Elytra gibbous, antenna! mass concolorous. gibbi pen n is, Motsch.

PRAT/FATS, Lee.

Prateus, Leo,., Class. Col. N. A.., p. 238; New Species, p. 181.

This genus has been removed from the association in which it was placed by Dr. Le-

conte, as on renewed examination with fine; specimens the penultimate joint of the tarsi is

found to resemble that of the other genera of Heterotarsini, although less distinctly lobecl.

It may readily be known by the sub-quadrate thorax, not denticulate ; epipleurse broad at

tip; body glabrous, strongly punctured.

P. fus cuius, Leo., loc. cit.

Length .14 inch.

Specimens are reported from New York and South Carolina ; it probably occurs every-

where in the Atlantic region, though rare.

TRIBE. XXVI—TRACHYSCELINI.

Mentum small, supported by a distinct gular peduncle; lignla and maxilla- exposed.

Anterior coxa- sub-transverse, middle: coxa1 with distinct trochantin. Tibia- all more or

less dilated and fossorial. Tarsi short, spinous or setose beneath.

This tribe is here composed of the same genera included in it by Lacordaire, their

partition in two tribes appearing rather unnecessary and hardly warranted by the differ-

ences exhibited.

The following table will aid in distinguishing our genera ;

Antennae slender, longer than the head. PHAXERIA.

Antennae very short and clavate.

Epistoma truncate. trachtscelis.

Epistoma deeply emarginatc. an/emja.
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PHALERIA, hair.

Plialeria, Late., Hist. Nat. d. Crust, et. d. Ins. X, p. 800.

The antennae of Plialeria though not absolutely slender, are so compared with those of

the other two genera, the first six joints being obconical and longer than broad
; the outer

joints are usually more or less transverse and gradually broader. The epipleurse are entire.

The species known in our collections may be distinguished by the following table,

published by Dr. Leconte (New Species, p. 125).

Oval, finely punctulate species; antenna 1 with the outer joints transverse;

(metasternum normal, body winged).

Base of thorax finely margined.

Elytra not wider than base of thorax.

Margin of thorax and elytra with long hairs.

Robust species; surface sub-opaque.

Upper surface and legs testaceous. r t u n d a t a

.

Body and legs black; margin of elytra, testaceous, limbata.
Depressed species

; color black, shining. pil i fc r a .

Margin without hairs ; color variable.

Sides of thorax converging from the base. t e s t a c c a .

Sides of thorax parallel behind the middle. longula.
Elytra wider than base of thorax ; color black. p i c i p e s .

Base of thorax not margined. d e b i 1 i s .

Small, rounded, strongly punctured species; antennae with the outer joints

not testaceous
;
(metasternum short, body apterous).

( 'on vex, testaceous, with black elytral spots. gl o b o s a .

Less convex, black, with red humeral spots. h ume r a 1 i s .

P. rotundata, Leo., Ann. Lye. V, 143.

The under surface of this species is occasionally black, the upper surface testaceous,

and when examined under a high power the thorax is found to be finely punctured and

alutaceous. The interatrial spaces of the elytra, especially those nearest the suture, are

finely transversely wrinkled.

Length .24 inch.

Found on the sea coast of California.

P. limbata, robust, sub-opaque, black, sidas of thorax, margin and base of elytra dark testaceous. Thorax

broader than long, convex, finely punotured, anteriorly emarginate, angles obtuse, sides pounded, base nearly trun-

cate, angles obtuse. Elytra broadly oval, convex, strisa distinct, interstices finely transversely wrinkled. Body be*

neath black, logs pioeous, coarsely punctured. Margin of thorax and elytra fringed with long hairs.

Length .25 inoh,

Similar in form to the preceding, though rather more robust. The surface above is
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entirely black, excepting the margin and base of elytra, and an irregular space nearer the

apical angle of the thorax, which arc dark testaceous. The thorax above has four slight

impressions, two basal and two on each side of the middle, the latter are probably acci-

dental. The antennae and legs are piceons.

One specimen from San Francisco.

P. pilifcra, Leo., Now Species, p. 125.

'['he thoracic and elytra! margin are in this species fringed with hairs. It may be

readily known from the preceding by its more elongate and depressed form and by its en-

tirely black color.

Length .23-28 inch.

From Cape St. Lucas, Lower California.

P. tcstacca, Say, Long's Expedition 2, 280.

The margin of the body is not fringed. The surface smooth and shining and testa-

ceous in color. The elytra are sometimes ornamented with black spots. One specimen

has the disc of the elytra entirely black, with only a narrow space at base and on the

margins, testaceous.

Length .28-30 inch.

Rather abundant on the Eastern coast.

P. long ul a, Lee, New Species, p. 125.

Length .22 inch.

From the Gulf coast, Mississippi Island.

P. pieipes, Say, Long's Second Exp. II, p. 280; Am. Pnl. Ed. Leo., I, p. 185.

Elongate oval, black, shining. Head finely and sparsely punctured. Thorax broader

than long, moderately convex, very feebly and sparsely punctured and with a short linear

longitudinal basal impression on each side; anteriorly emarginate, angles obtuse; sides

feebly rounded, gradually narrowing to apex ;
base feebly sinuate. Elytra, oval, moder-

ately convex, wider at base than the thorax, with distinct stria; deeper at, apex
;
interstices

feebly punctulate. Beneath shining, black. Antenna? brownish.

Length .22-.2H inch.

from the southern and middle Atlantic coast.

P. do hi lis, Loo., Now Species, p. 12(1.

Easily known by the pale color, single brown spot on each elytron, and by the absence

of any marginal line at the; base of the thorax.

Length .20-.24 inch.

Cape St. Lucas, Lower California.
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1'. globosa, Leo., Paci. R. R. R., A.pp. 1, p. SI, pi. ii, flg. 4.

Tliis and the following species differ from those which precede, in so many characters,

that the establishment of a, distinct "-onus seems almost necessary. They are both broadly

oval and convex, rather coarsely punctured ; antennae longer than the head and thorax,

slender and with the outer joints not transverse, meso- and metastemum short, and the

elytra with the first stria parallel with the suture and no seutellar stria.

1\ globosa is entirely testaceous, with two black marks on each elytron, the front

being zigzag, the hinder irregularly triangular.

Length .12-14 inch.

From the sea coast in the neighborhood of San Francisco.

P. humerali s
, n. sp.

Similar in form to the preceding, hut less convex. The color is black, somewhat

bronzed, with a. red humeral spot on each elytron.

Length .15 inch.

California (locality unknown).

P. p i o I. a, Mann., Bull. Moac. 1848, 377. Sitkha; is unknown to me in nature.

TRACHYSCELIS, Latr.

Traohysoelis, Latr., Gen. Crust, et Ins. IV, p. 879.

The form of antenna, at once distinguishes Trachyscelis from Phaleria, and the trun-

cate epistoma from Ansemia. In form the species resemble .Fgialia.

T. flavipes, Mels., E'roo. Ac.;ul. HI, v . 61.

The upper surface is black and shining, the elytra rather deeply striate and without

seutellar stria, The under surface is paler and the legs yellowish.

Length .12-14 inch.

From the southwestern Atlantic; sea coast.

ANEMIA, Cast.

Ansemia, Cast., Hist. Nat. Col. II, p. a\H.

Head broad, deeply ema.rginate, sides rather broadly dilated. Eyes deeply emargi-

nate, superior portion small. Mcntum small, trapezoidal. Last joint of maxillary palpi

elongate oval.

Antenme short, robust, gradually thicker toward the tip, outer joints very transverse,

last joint slightly longer than tin- preceding and rounded at tip. Thorax very transverse.

Elytra as broad as thorax, and with entire epipleuree. Legs short, robust, tibia- all dilated,

outer apical angle of all prolonged. Body winged.

I refer to Ansemia, an insect from California possessing all the characters assigned to

the species of the* Eastern Continent, with also a similarity of sculpture.
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A. oalifornica, oval, robust, piceous. Head broad, moderately convex, very densely and rather coarsely

punctured. Thorax transverse, nearly three times as broad as long, convex, densely and coarsely punctured and

fringed with long yellowish hairs; anteriorly emarginate, angles not, prominent; base rounded, angles obtuse; sides

strongly rounded, slightly narrower behind than in trout. Elytra- broadly oval, scarcely longer than broad, not

broader at base than the thorax; base feebly emarginate; sides fringed with long yellowish hairs; surface rather

densely, coarsely and very irregularly punctured. Under surface of body with few scattered punctures. Presternum

and legs with long yellow hairs. Body winged.

Length .1G-.20 inch.

As compared with the figure of A. sardoa, Gene, in Duval, pi. 70, fig. 350, our spe-

cies is more robust, with a shorter thorax and with the sides much more; strongly from the

apex to base, the hind angles being very obtuse. The punctures are denser and coarser.

Occurs in Owens' Valley, Cab, and the adjacent regions of Nevada.

TRIBE XXVII DIAPEEINL

Body usually oval or rounded, sometimes elongate (Hypophlceus). Eyes prominent,

very feebly emarginate in front. Antenna 1 always with the outer joints thicker and per-

foliate. Mentum small, gular peduncle distinct. Anterior coxae sub-transverse ; middle

coxse with distinct trochantin. Legs slender; spurs small; tarsi pubescent.

This tribe may be distinguished from those which precede by the very convex eyes,

more prominent than the sides of the front, and from the Bolitophagini by the gula not

being transversely sulcate.

Our genera may be divided into the following groups:

Diaperes. Body broadly oval ; eyes distinctly emarginate in front; pygidium covered.

First joint of hind tarsi not longer than (he second. DIAPERIS.

First joint of hind tarsi equal to second and third. HOPLO0EPHALA.

hirst joint of hind tarsi longer than second and third.

Epipleurse entire; intercoxal process of abdomen acute.

Mesosternum concave.

Last joint of maxillary palpi broadly triangular, PLATYDEMA.

Last joint of maxillary palpi elongate triangular,

outer side much longer. ALPHITOPHAGUS.

Mesosternum prominent. LIODEMA.

Epipleurtc short; intercoxal process of abdomen truncate. SCAPHIDEMA.

HypophlcBI. Body cylindrical; eyes distinctly emarginate in front; py-

gidium exposed.

(One genus in this group). HYPOPHLCEUS.

PENTAPHYLLI. Body elongate oval; eyes not emarginate in front; py-

gidium covered.

Last five joints of antennae forming a loose club. pentaphyllus.
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DIAPERIS, Geoff.

Diaperis, Geoff., [ns, d, Envir, d. Paris, 1, p. 837.

Two species of this well known genus occur in our fauna.

]). hydni, Fab., El. 2, 585; Lap. Ann. So. Nat. 23, 835; maculata, Oliv., Eno. Moth. (1, 278.

This species is remarkably uniform in its system of elytral coloration. The elytra are

orange color, with a sutural black stripe, not reaching the scutellum, becoming irregularly

wider toward the apex.; a, small black spot at the anterior third, not very distant from the

suture, and another smaller, near the margin ; a large irregular spot beginning at the

margin behind the middle, extending toward the suture without attaining it, and becom-

ing irregularly narrower. The head between the eyes is rufous. The legs entirely black.

Length .24 inch.

Abundant in the Middle and Eastern States, under bark or in fungi.

D. ruflpes, oval, convex, shining; head entirely rufous; antennee black except the three basal joints, which are

rufous; thorax black, shining, finely and sparsely punctured. Elytra with distinct striae of moderate punctures, in-

terstices finely but very sparsely punctured; color black, with a, basal and median transverse irregular band of orange,

and an oval apical spot of the same color on each elytron; epipleuree black except base. The legs are brownish, ex-

cepting the anterior femora and coxse, which arc pale orange.

Length .35 inch.

Found in Arizona, at Camp Grant, under Cottonwood bark.

The differences between this species and the European I), boleti, whim viewed from

above, are very slight, the system of coloration is identical, the differences being in the

entirely rufous head and the pale legs, and by the interstices between the elytral stria-

being much more sparsely punctured. The eyes are more closely approximate and the

frontal region of the head narrower in our species.

HOPLOCEPHALA, Cast, et BrullL

Hoplocephala, Oast, et lirullc, Ann. d. Se. Nat. 23, p. 338.

Arrhenoplita, Kirby, Fauna Am. Bor., p. 235.

This genus differs from Diaperis in having the first joint of tin; hind tarsi longer than

the second; and from the genera which follow, by the same joint being less than the two

following together. The epipleuree arc; abbreviated.

Our species are four in number, of which two only arc; known to American entomolo-

gists.

Head of male with two horns.

Thorax red, elytra green or blue, with metallic lustre.

Thorax and elytra similar in color.

(Color blue ; length 4 lines.

Color green; length If lines.

Head of male simply tuberculatc.

(Thorax ferruginous, elytra black.

viridipennis.

c h a 1 y b e a ).

bicornis.

collaris).
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II. viridipennis, Fab., (Diaperis) Syst. El. II, 586, 4; Cut. et Brul^ (Oplocephala) Ann. d. So. Nat. '3:!, 840.

In this species and the following, the head of the female is entirely devoid of tubercles.

Length .10-14 inch.

II. bicornis, Oliv., (Diaperis) Bnt. 3, 55; Enc. Moth. (!, 273; Kirby, (Arrhenoplita) Fauna Boi. A,n. 235;

tifittcmt, Cast, et Brulle, (Hoplocephala) loc. cit. p. 841; McornU, Fab., (Hispa) Mant. p. 215.

This species differs from the preceding in having the whole surface bluish green. The

thorax occasionally becomes brownish.

Length .10-14 inch.

This and the preceding species arc found rather abundantly over our entire country,

living in fungi.

II. chalybea, Cast, et Brulle, Ann. Be. Nat. 23, p. 311.

"Elongate, punctured, shining, bluish green; head of male with two vertical horns,

female tuberculate; elytra moderately striate; body beneath blackish; legs brownish.

Length 4 lines, width 1
j,
lines.

From the neighborhood of Philadelphia."

Unknown to us. Probably not North American.

II. collaris, Cast, et Brulle, loc. cit. p. 347.

"Elongate, punctured, shining, dark ferruginous; head at middle bituberculate, mouth

and antenmc brownish; thorax reddish brown, scutellum red; elytra faintly striate, black;

with the base, humeri and anterior portion of suture brownish; legs pale ferruginous.

Length 2^ lines, width 14 lines.

From the neighborhood of Philadelphia."

Unknown to us.

PLATYDEMA, Cast, et BrulU.

Platydema, Cast, et Brulle, Ann. Be. Nat. 23, p. 850.

First joint of hind tarsi longer than the two following joints; epipleurse entire; me-

sostemum concave ; last joint of maxillary palpi broadly triangular, with the inner and

outer sides nearly equal; intercoxal process el' abdomen triangular, acute.

These characters will serve to distinguish this genus from all those before mentioned

and those which follow.

Our species are numerous and may be distinguished by the following table:

Head tuberculate or horned; front concave.

Polished or shining species.

Black, broadly oval. e x c a v a t u m .

Blue, inert; elongate. c y a n e s c e n s .

Opaque species. e r y t h r o c e r u m

.
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ruficolle.

r xi fi c o r n e

fl a v i p e s -.

Head neither tuberculate nor horned.

Thorax rufous, elytra black.

Thorax and elytra black.

Surface opaque.

Elytra without red spots.

Antennae pale.

Antennee black, three basal joints pale.

Antenna- black, three basal pale, terminal ferru-

ginous, j a n u s .

Elytra with 'an oblique red spot on each. elliptic um.
Surface shining black.

Presternum horizontal, apex prominent.

Head with distinct transverse groove and frontal

impression.

Frontal impression rather deep ; species broader, o r e g o n ensc.

Frontal impression faint; species less rounded, amcricanum.
Head without transverse impression.

Thorax very sparsely punctured; surface less

shining. 1 a e v i p e s

.

Thorax densely punctured ; species small,

shining, black. m i c a n s

Prosternum convex between the coxae ; apex deflexed

and obtuse.

Smaller species, black, with an seneous tinge, picilabrum.

more elongate.

Larger species, black, more broadly oval. s u b c o s t a t u m

.

P. excavation, Say, (Diaperls) Joum. Acad. 8, 207.

A very abundant species over the entire district East of the Rocky Mountains; easily

recognisable by the black color, shining surface and corniculate head. Specimens occur

in the Western States of rather more elongate form and less deeply striate elytra.

Length .18-.21 inch.

P. oyanescens, Lap. et Iimllc, Ann. 8c. Nat. XXIII, i>. 350.

Differs from the preceding, in its more elongate form, less rounded sides and by its

blue color.

Length .18 inch.

Occurs in the Gulf States.
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P. ery throcerum, Lap. et. Brulle, loc. cit., p. 855.

Broadly oval, opaque, under surface and antennae brownish.

Length .15 inch.

Occurs in the Gulf States.

P. rufloolle, Lap. et Brallc, loc. cit., p. 875; tanguinicolU, Mels., Proc. Acad. H, 61.

A small oval sub-opaque species with a rufous thorax, and black elytra with apices

paler; the body beneath, legs and antennse brownish ferruginous, the latter being- paler.

Length .20 inch.

Middle States, rare.

]'. ru acorne, Sturm, (Diaperis) Catal. ed. 182(5, p. 68, tab. 8, flg. 21. ruflventre, Lap. et Brulle, (Plat.) p, 878;

anak, Hald., J. Ac. 8er. II, Vol. I, p. 101; rufa, Mels., (Neomida) Proc. Acad. 8, 01. f pattern, Lap. ct Br., loc. cit.

Very broadly oval, opaque black, under surface and legs dark testaceous, antenme en-

tirely pah;. P. rufa, Mels., is but an immature specimen, as is probably the pollens of

Lap. and Bridle.

Length .16—.22 inch.

A species of wide distribution.

P. Ilavipes, Fab., (Mycetophagus) Syst. El. II, 507, 11; Lap. ct Brulle, loc. cit. 588; basale, Hald., .T. Acad.

Ser. 11, Vol. I, p. 101.

Similar to the preceding species, hut more elongate, and with the antennae black ex-

cept the three basal joints, which are testaceous. The thorax is very feebly and sparsely

punctured at middle, while at the sides the punctures are not only denser but coarser, dif-

fering in this respect from the preceding species, in which the thorax is scarcely more

punctured toward the margin than at the middle. The under side of the body and legs

are pale brownish.

Length .16—.20 inch.

Middle and Southern States.

P. jatius, Fab., (Mycetopb.) Syst. El. II, 566, 4; Lap. ct Bridle, loc. cit., p. :j72; Zimmerman mscpt.

At the suggestion of the manuscript of the late Dr. Zimmerman, T refer to this species

our largest opaque black species, heretofore considerd flavipes. The description of the

latter corresponds exactly with that described by Haldeman some years after as basale.

Janus differs from flavipes in having the terminal joint of the antenna; ferruginous, and

by the thorax being regularly, sparsely and finely punctured. The under surface and legs

are pale ferruginous.

Length .24-30 inch.

From the Southern States, California, Arizona, and New Mexico. The types were

from Peru.
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P. elliptioum, Fab., (Mycot.) Syst. El. II, 566, 3; (Tenebrio) supplement, I!), 15; (Platydema) Lap. et Brulle\
loc. cit. ISHO.

The body, antennae and legs an: entirely black, and the elytra have an oblique red

spot from the humerus backward and inward toward the suture. The margins of the spot

arc i rregular.

Length .22-. 30 inch.

Abundant in the Southern States, rarely found in Pennsylvania.

P. oregonense, Loc, Pacif. R. R. Rep. IX, A pp. T, p. 51.

This species is very closely allied to the following, and it is doubtful whether they
should he retained as distinct. The only differences being in the rather rounder form
and deeper frontal impression of this species. Should these two prove to be identical, its

distribution would prove nearly as extended in the Northern regions as nanus in the

Southern. Oregoncso is always brownish in color, never black; the antennee are pale;

the presternum horizontal, tip acute and prominent.

Length .20-.26 inch.

Distributed from Oregon to Fort Tejon, Cal.

P. am c vie anum, Lap. et Brulle, loc. eit. 358.

This species has heretofore borne the name of suhcostatum, Lap., in our collections

and has been so distributed. The differences between it and oregonense have already

been adverted to.

Length .20-.2G inch.

Abundant in the Northern States and Canada.

P. Levi pes, Hald., J. Aoad., Series IT, Vol. 1, p. 101.

Differs from both the preceding, in having the front convex, without any transverse or

intra-ocular impression. The presternum is likewise prominent and horizontal. The sur-

face is less shining than either of the preceding, and while the thorax and head are black

the elytra are brownish. The antennae are pale brown and the legs ferruginous.

Length .20-.2fi inch.

Middle and Southern States.

P. m i c a li g , Zimmerman msopt.

" Broadly oval, of the form of rnficolle, black, very shining, with a blackish submctal-

lic lustre to the elytra, with the sides toward the apex brownish
; antennae, palpi and legs

reddish brown; head rather densely and coarsely punctured, tborax rather densely but

less coarsely punctured, with two feeble impressions along the basal margin ; elytra with

stria) of rather large punctures, with the interstices rather densely and finely punctured

;

beneath with moderately large punctures."

Length .12 inch.

South Carolina. Dr. Chas. Zimmerman.
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This species resembles in size, color, form and general appearance the female of exca-

vatum, Say, though readily distinguishable by the absence of horns or tubercles. The

scutellar stria is almost totally obliterated and replaced by a, single larger and many small

irregularly placed punctures. The presternum is horizontal, acute and produced behind,

and rather more deeply received in the mesosternum than usual.

The above description and the substance of the remarks are drawn from the manu-

script of the late Dr. Zimmerman, of Columbia, South Carolina. It is greatly to be re-

gretted that these were; not published in full at the date of their origin, as many valuable

suffsestions are found, now unfortunately for him forestalled by later students. That Dr.
Do

Zimmerman, even with a limited cabinet and library, was fully equal to and in many re-

spects in advance of Ins cotemporaries, there can be no doubt.

P. picilabrum, Mel.s., Proc. Acad. :?, 61.

This species and the next have the presternum between the coxae very convex, and

the apex depressed, obtuse and not prominent. In both the labrum is testaceous and the

antennae and legs ferruginous. This species has more deeply striate elytra with an amcous

tinge, the form is also more slender and parallel.

Length .20 inch.

Eastern, Middle and Western States.

P. subcostalum, Lap. et Brulle, loo. cit. p. 862; elypeatum, Hald., Journ. Adad., Scr. II, Vol. I, p. 101.

One of our largest and most abundant species in the Eastern and Middle States. Easily

known by the characters given in the table. The species has been considered americanum,

but the possession of an authentically determined specimen of the present species has

enabled me to determine the identity of llaldeman's species, as well as fix the value of

those otherwise labelled.

Length .22-.2(> inch.

Unknown species.

P. poli tutu, Lap. et Brulli', loc. eit. p. 861.

From the description this species does not differ from some specimens of americanum,

now before me.

Length 3.5 lines, breadth 2 lines.

From Philadelphia.

P. pall oris, Lap. el, lSiullc, loc. cit. p. 877.

Probably an immature form of ruficome or possibly of janus.

Length 3, breadth 2 lines.

From North and South America,
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P. oyanea, Lap. et Brull6, loc. oit, ]>. 898.

From the description it is fairly inferable that this species is but the female of one be-

longing to the group in which the head of male is corniculate. It and the two preceding
species are, however, not known to me, and the matter is loft with the few suggestions to

future students.

Length 2, breadth 1 line.

From North America.

ALPHITOPHAGUS, Steph.

A-lphitophagus, Steph., Illust. of Brit. Ent. V, p, 12.

A genus easily recognisable in the form of the second and last joints of the palpi. The
epipleurse are entire, the prosternum not produced, (he first joint of the hind tarsi equal

to the second and third together, but shorter than the last.

1 882

A. bifaseiafus, Say, (Diaperis) Journ. Acad, III, S68, L8S8; quadriputtuMus, Steph., loo. cit,, pi. 24, flg. l,

Easily known from all our species of Diaperini, by the small size, elongate oval form

and system of coloration. The general color is reddish brown, the elytra being darker

The latter have two yellow bands on each, one near the humerus and slightly oblique,

another behind the middle and transverse, not reaching the suture, and an elongate oval

spot near the apex.

"The males are remarkable in the curious structure of the head. The epistoma is

deeply and bisinuately impressed along its posterior border, slightly impressed in the mid-
dle and elevated on each side; the front lias also three deep grooves forming two longitu-

dinal ridges, well marked and terminating between the eyes. They are also smaller than

the females."—(Duval).

Length .08-. 10 inch.

Not rare in the Middle States and List. Columbia. Occasionally found in colonies of

twenty or more. As this insect is very rare in Europe, it has probably been introduced.

LIODEMA, Zimm.

Liodema, Zimm., M.S. Tenebrionidse.

Closely allied to Platydema, but difters in having the mesosternum prominent and not

emarginate. Prosternum convex between the coxa-, apex deflexed and received when
the thorax is depressed, beneath the mesosternum. Tin- rest as in Platydema,

L. l«ve, Hald., (Platydema) Journ. Acad., Ser. II, Vol. 1, p. 101 (Liodema) Zimm. MSB. No. 1125!).

Oval, convex, smooth, moderately shining; color piceous black, with the apex of elytra

paler, beneath reddish brown; mouth, antennae and legs reddish yellow; head and thorax

AME1U. PHXLOSO. SOO VOL. XIV ',)!
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regularly convex, with very fine sparsely placed punctures; epistoma and margins of

thorax brownish ; elytra with faint stria; of very fine punctures; body beneath smooth,

shining, very sparsely punctured.

Length .16 inch.

North Carolina, Dr. Chas. Zimmerman.

SCAPHIDEMA, Iledl.

Scaphidema, Redt., Fauna Austr. ed. 1, p. 591.

Kelites, Leo., Agass. Lake Super., i>. 382.

This genus may be distinguished from Platydema by its truncate intercoxal process

and short epipleurse. The mesosternum is less prominent, less deeply excavated than any

of the genera, except Alphitophagus. The thorax is narrower at base than the elytra, the

sides not rounded except in front, and gradually wider from apex to base.

S. seneoluui, Lee (Nolit.es) loc. cit.; Lac, (Scaph.) Genera V, p. 804.

As compared with the European species, this one is more; elongate, less rounded and

with a narrower thorax.

Length .14-18 inch,

from the Lake Superior region.

HYPOPHLCEUS, Fab.

Hypophlceus, Fab. in Bchneid. N. Wag. Ent., p. 24.

Easily known by its sub-cylindrical form, thicker antenna; and rather broader tibiee.

The epipleuree are short.

Three species represent this genus in our fauna.

Thorax regularly convex.

Thorax emarginate in front; angles distinct.

Thorax truncate in front; angles obtuse.

Thorax depressed, with a broad longitudinal excavation.

Thorax truncate in front; angles obtuse. cavus.

II. parallelus, Mels., PrOC. Acad. 8, 68.

Rufous, parallel. Thorax emarginate in front.

Occurs from Canada (l'ettit) to Arizona.

II. thoracicas, Mels, Proc. Acad.:!, 08.

Head and thorax rufous, elytra dark brown or black. Thorax anteriorly truncate,

angles obtuse.

Occurs from Canada to Georgia.

parallelus.

thoraci ens.
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H. cavus, Leo., New Species, p. 129.

Head and thorax rufous, elytra blackish, with long hairs. Abundantly distinct in the

broad thoracic groove.

Length .15 inch.

Occurs in Kentucky.

ft

PBNTAPHYLLUS, Lair.

Pentaphyllus, Latr., Regne Animale c<l. 2, p. 80.

P. pallidas, Jaw., New Species, p. 120.

"Belongs to the same division as the European P. testacew, having the epistoma

broadly rounded, and the anterior tibiae not dilated; it differs in having the body be-

neath testaceous." The color of the body is entirely testaceous above and beneath.

Length .10 inch.

Abundant in Canada West; collected by Mr. Johnson Pettit.

P. oalifornicus, n. sp.

Similar to pallidiis in form, color and sculpture, differing in being more depressed and

with the centres of the first two abdominal segments brown, almost black.

Length .0!) inch.

Fort Crook, Cal.

Since the publication of the description of the preceding species, T have been enabled

to examine a, large series of specimens, through the kindness of Mr. Pettit of Grimsby,

Ontario. The males ofpallidus are very distinctly bituberculate on the front between the

eyes, and arc usually larger than their females. The head of the female is very convex in

pallid us, but in cd,/ifomicus there is an increase of the convexity in the place of the tuber-

cles of the male. The unique in the cabinet of Dr. Leoontc at the time of the descrip-

tion of pallidus was a female, hence the failure to note tin: above character, which will

serve additionally to separate our species from the European. Prom the figure given by

Duval, P. teatacem is much more acute behind than either of our species, which are very

obtuse and alike in both sexes.

TRIBE XXVIII—BOLITOPIIAGINI.

Last joint of palpi not securiform. Head short, deeply inserted. Epistoma semi-

circular in front. Antenna' partly received, in repose, in a transverse gular groove

between the eyes. Outer joints of antennas perfoliate, rarely pectinate. Scutelhun dis-

tinct. Anterior coxae sub-cylindrical. Tibia: simple, spurs small or absent. Tarsi short,

feebly pubescent beneath, usually compressed, with the first joint usually very small, last

joint long
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BOLITOTHERUS.

BOLITOPHAGUS.

Our genera are four in number, as follows:

Sides of head in front of eyes prominent.

Eyes partially divided ;
antenme ten-jointed.

Eyes entirely divided; antennae eleven-jointed.

Sides of head in front of eyes not prominent.

Eyes distinctly emarginate; thorax margined; margin

crenulate. eledona.

Eyes not emarginate; thorax not margined. kiupjdandrus.

BOLITOTHERUS, Candeze.

Bolitotherus, ( landeze.

Pliellidins, Lee, Class. Col. N. A., p. 280.

15. cornutus, Fab., (Boletophagus) Syst. El. I, p. 113; Panzer, (Opatrum) Fauna Amor. Bor. Prodrom,, pi. !,

fig. 5 and 6, % and ?; Ufurvum, Fab., (Opatrum) Ent. Syst. Supp. 40, I.

This insect is easily known. The males have two horns, slightly curved and broader

at tip, projecting forward from the thorax. The anterior margin of epistoma has a very

short horn, bifid at tip.

Length .40-45 inch.

Occurs abundantly everywhere in the middle belt of States.

This species appears to be in an unfortunate condition in its synonymy. It appears

to have been originally described by Fabricius as Opatrum hifurcum (Ent. Syst. Supp.

40, I), subsequently by Panzer as 0. comutum (Prod. loc. cit.) All subsequent authors

appear to have adopted for our insect the name of Fabricius, Trox cornutus, (Put. p. 88)

and repeated verbatim in his- Syst. Eleut. I, p. 112, referring to an insect from Ceylon.

In Syst. El. 1, pp. 112 and 113, Fabricius adopts the name of Bolitophagus, and changes

without any reason the specific name hifarcus to cornutus, and refers the insect to Caro-

lina, in a notice of some coleopterous larvae (1861, p. 43), Candeze at the suggestion of

Lacordaire, establishes the genus Bolitotherus and adopts the specific name cornutus, re-

ferring to Syst, El. p. 112, on which are two species of this name, and although stating

that the perfect insect is well known, Candeze does not state whence it comes. To render

the matter still more confused, Harold (Cat. p. 1945) refers Opatrum Ufurcum, Pz., (cor-

nutum, F;d).,) to Bolitophagus, and tin; Trox cornutus, Pal)., of Ceylon, to Bolitotherus.

The whole truth is that our huge species is a Bolitotherus, whether the specific name be

Mfurcus or cvmntm. It is to be desired that this confusion may be rectified, From my

own study 1 am inclined to adopt the synonymy as given Ivy Harold (Catal. 1944 and 5),

with the removal el' the />'. bifurcm, Pah., (cornutus, Panz.,) from Bolitophagus to Bolito-

therus. Such a. change compels us to drop a very well known specific name, adopting

another almost entirely lost sight of.
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BOLITOPHAGTTS, Illiger.

Bolitophagus, [lliger, Die Ksefer Preuss,, p, 100.

Eyes entirely divided, sides of head prominent. Antenna1 eleven-jointed.

P>. oorticola, Say, Jouni. Acad. V, 288.

The margin of thorax is strongly crenulate and deeply notched in front of the hind

angles. The surface is covered with numerous tubercles and the elytra ornamented with

widely interrupted elevated ridges.

Length .33 inch.

Occurs in the Middle and Eastern States.

I!. depressus, Randall, (Eledona) Bost. Joura. II, 31; tetraopes, Newman, (Bold.) But. Mag. V, 378.

Differs from the preceding, in having the thorax simply coarsely punctured, with the

sides regularly rounded and margin scarcely crenulate. The elytra arc finely costate, the

interstices having a single row of coarse punctures.

Length .20-.30 inch.

Middle an I Eastern States and Canada.

ELEDONA, Lair.

Eledona, Lata'., Precis d. car. gen. d. Ins., p. 19.

Differs from the preceding genera, in not having the sides of the head prominent in

front of the eyes. The eyes are about half divided. Front rounded, not prominent at

middle. Antennae clavate and compressed. Thorax distinctly margined, margin finely

crenulate.

E. fungioola, brown, opaque, oval, sub-cylindrical. Head densely and coarsely punctured. Thorax broader

than long, very rugosely punctured, convex, anteriorly feebly emarginate, base bislnuate, sides feebly rounded, grad-

ually wider behind. Elytra convex, broadly rounded at apex, base feebly emarginate, surface linoly eostulate, inter-

si ices vvi1.li a single row of coarse punctures. Beneath dark brown, coarsely punctured, antennse and legs paler.

Length .14 inch.

Middle States. Closely resembling E. agaricicola of Europe.

This insect has been associated in collections with the next as its female, the differ-

ences appear to me to warrant its separation as a species of this genus. The characters

are all those of Eledona.

RHIPIDANDRUS, Lee.

Rhipidandrus, Lee,, Class. Col. N. A., 380.

Rhipidandrus differs from Eledona in having the eyes larger, more convex, more

coarsely granulated, and not emarginate by the sides of the front. The front is narrow,

epistoma rather prominent, and truncate at middle. The antennse are pectinate from the

fifth to last joints, the fifth joint with a shorter branch than those which follow. The

thorax is without flattened and crenulate margin.

AMKIU. PHILOSO. BOC.—VOL. XIV. -98
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R, flabellicornis, Sturm. (Xyletinus) Oat. 1820, p. 50, pi. 1, &g. 7.

I have before me ten specimens of this insect, and find them all agreeing with the

characters of the genus as defined by Dr. Leconte, and showing no differences among them-

selves in the formation of their antenna". The species is similar in sculpture to the

Kledona before- described. The antennae and legs are pah; reddish brown.

Length .10 inch.

Middle and Western States and Canada West (Pettit).

May not this genus be allied to the Eutomides, lately referred to this family'?

TRIBE XX [X APOCRYPHINI.

Body slender, apterous ; head not constricted behind ; labrum prominent, clypeal mem-

brane distinctly visible; eyes small, emarginate, coarsely granulated; mention small; last

joint of maxillary palpi strongly securiform; antenna 1 eleven-jointed, slender, scarcely

thicker externally; prothorax globose, marginal ridge rounded or wanting; trunk pedun-

culated; elytra, embracing widely the flanks of abdomen; epipleurse narrow; middle coxa)

without trochantin ; hind coxa' small, widely separated ; legs long, femora clavate ; tibia'

slender, spurs small ; tarsi pubescent with long hairs ; hind margins of third and fourth

ventral segments coriaceous.

The last character alone serves to remove this tribe from the association in which it

was placed by Dr. Leconte, to the place assigned it by Lacordaire, preferring, however,

to retain it as a distinct tribe.

APOCRYPHA, Esch.

Apocrypha, Esch., Zool. Atl. IV, p. 18.

Our species, three in number, all small, are found in California, under chips, etc.,

in very dry places ; they are very agile and difficult to capture.

A. anthicoides, Esch., loc. cit., pi. 18, fig. 7.

Thorax globoso-oval, broader than long; broader in front of middle, sides strongly

rounded and gradually narrower toward apex. Surface rather coarsely but sparsely punc-

tured, and very sparsely clothed with yellowish hairs. Color brownish testaceous, elytra,

blackish, base broadly brownish testaceous. Beneath colored as above, legs paler.

Length .11 inch.

San Francisco and Tejon, Cal.

A. dyschirioides, Lee, Ami. Lye. V, 187.

Smaller than the preceding. Head and elytra, dark brown or black, thorax rufous,

shining. Thorax longer than broad, sides nearly straight in front, gradually widening

beyond the middle, then rapidly narrowing. Under surface blackish, feet rufous.

Length .08-10 inch.

Found with the preceding.
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A. oliviuoides, brownish testaceous, sub-opaque. Thorax more densely punctured and more densely pilose

broader Mian long, sub-globose, slightly depressed, sides moderately rounded from apex to base; base rounded. Elytra
elongate oval, sub-depressed, sides feebly rounded, apex obtuse, surface moderately coarsely punctured and sparsely
clothed with short yellowish recumbent hairs. Beneath testaceous, rather densely and coarsely punctured and sparsely
pilose.

Length . 14 inoh.

Owens' Valley, California, rare.

Differs from both the preceding specie3, by its color, morn depressed form, and by the

shape of the thorax. In this species the sides arc gradually rounded from the apex to

base, and the base is not prolonged as in the other species, and is comparatively broader.

The elytra are less convex, more elongate, sides less rounded, and apex less acute.

TRIBE XXX— HELOPINI.

Labrum prominent, clypeal membrane always visible; last joint of palpi securiform;

head usually more or less prolonged behind the eyes
; antenna 1 with the outer joints flat-

tened sub-triangular
j last joint usually longer than the preceding ; elytra feebly embracing

the body; epipleuno entire
;
legs usually long; anterior coxee globular; tibial spurs fre-

quently very small; tarsi densely pubescent beneath, the anterior and often the middle

dilated in the mdes; iutercoxal process broad or oval, never acute at tip; body either

apterous or winged.

EBLOPS, Fab.

Helops, Fab., Ent. Syst, p. 857.

One genus represents this tribe in our fauna. Our species are numerous and may lx

divided in the following manner:

< Oiori' i—Mate Species.

Thorax sub-quadrate, sides feebly rounded; apex (except in impolitus) emarginate; angles all prominent.

Thorax emarginate at apex; elytra sub-metallic; shining.

Sides of thorax not undulated; elytra finely striate, interstices finely ami sparsely

punctured. micans.
Sides of thorax undulated; elytra,! striee deeper. undulatus.
Sides of thorax not undulated; elytra,! striee deep; interstices convex, almost en-

tirely impunctured. venustus.
Thorax truncate in front; angles reotangular; surface sub-opaque; elytra with rows of

elongate punctures. impolitus.
Thorax usually broader than long; sides moderately rounded; apex truncate or rounded

with obtuse angles.

Anfeuiue with the outer joints compressed and sub-triangular. (Black, sub-opaque,

California species.)

Thorax narrowed at baS3.

Thorax; wider at base,

Antenna! slender, outer joints not compressed.

o p a c u s

.

pii nc tipen n i s

r u gulosus.
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Thorax obtusely margined.

Brownish; last joint of antennae shorter.

Brownish; last,joint of antenna; longer than tenth.

Thorax acutely margined.

Margin narrow.

PropleursB finely longitudinally wrinkled.

Propleurse coarsely and irregularly wrinkled.

Margin broad, more or less reflexed.

Thorax broadest at middle.

Thorax broadest at base.

a n gu s t US.

Kraoilis.

californi o u s

.

e d w a, i-d s i i .

pernitens.

1 SB t 11 S .

(iitoup it—Apterous Species.

Antennae j9hort, robust,, outer joints compressed. rugicollis.

Antenna; longer than head and thorax.

Sides of thorax rounded.

Apex of thorax truncate.

Thorax broader than long.

Hind angles obtuse or rounded.

Terminal joints of antenna 1

, sub-cylindrical, last joint long; Interatrial

sp;icew with rounded tubercles, distinct at least at apex. baeliei.

Terminal joints of antennae sub-triangular, last joint short oval; inter-

strial spaces Hat.

Hind angles nearly rectangular.

Elytra, with striae of fine punctures.

Propleurae grooved.

Propleurae coarsely punctured.

Last joint of antennae longer than tenth.

Last, joint of antennae shorter than tenth.

Elytra deeply striate.

Thorax longer than broad.

Form slender; joints four to eleven of antenna', sub equal.

Apex of thorax emarginate; angles prominent.

Form broadly oval; elytra deeply striate,

sides of thorax sub-angulate in front of middle.

Apex truncate; antenna; slender; form broadly oval.

c o n v o x u 1 u s .

cist eloides.

discretus.

su lei pen n is.

a 1 1 c n u a t u s

.

far c t u s

.

t u m e s e e u s .

II. m i e a, n s, Fab., Syst. El. 1, 157; eittahu, Oliv., 3, 4; tamiatus, Beauv. Ins., p. 121, pi. 80, lig. 4.

Our largest Eastern species. Thorax emarginate in front, angles distinct, broader

than long, somewhat broader at base, sides feebly sinuate. Antenna' slender, outer joints

feebly compressed; last three joints smaller and gradually decreasing. Elytra faintly

striate, shining with indistinct metallic stripes. Propleurae coarsely and confluently punc-

tured. Apex of last ventral segment with a broad hairy depression ; in the females the

depression is longitudinal and smaller.

Length .50-.70 inch.

A species of wide distribution.

II. undulatus, Lee,., New Species, p. 1S13. ^

Similar to the preceding. Diners in the undulate sides of thorax and the absence of
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any dcprcssiou in the last abdominal segment. The terminal joints of the antenna; are

less compressed and not shorter. The antennae, as in most of the species of the genus

are shorter in the female.

Length .4(5-. 53 inch.

Southern States.

IT. vcmistns, Say, Long's Exped. 2, 281!.

Smaller than either of the preceding. The sides of the thorax are nearly straight, the

propionic coarsely but not continently punctured, and the elytra deeply striate, with con-

vex interstices. Antennas slender and as in undulatus.

Length .30-38 inch.

Not abundant in the Middle and Southern States.

II. impolitus, Leo., Nefw Species, l:S2.

Thorax nearly square;, sides nearly straight, apex very feebly emarginate. Elytra with

stria; of coarse punctures. Color black, slightly bronzed, sub-opaque. Antennee slender.

Propleuree rugosely punctured, punctures behind confluent in grooves. Last segment of

abdomen concave and hairy at apex.

Length .50 inch.

Texas. One male in my own cabinet, and a female in that of Mr. Hike.

H. opacus, Lee., Proo. Acad. 1.839, 284.

Thorax truncate in front, angles rounded; base almost truncate, angles rectangular;

sides rounded in front, slightly sinuate and converging behind; surface opaque black,

rugosely punctured. Three terminal joints of antenna' shorter, compressed, broader than

long. Propicura' coarsely and rugosely punctured. Two forms of this species occur, one

apterous, the other winged. In the apterous form the thorax is more convex, the elytra

more robust, convex and shorter. The winged species has the elytra depressed, more

elongate and less rounded on the sides; the thorax is also less convex, rather broader and

with less rounded sides. I am unwilling at present to assign a distinct name to the latter

form, desiring a further accumulation of specimens.

Length .52-70 inch.

From San Francisco, Cal.

II. punotipennis, Leo., New Species, 188.

Similar in form to the preceding, but more depressed and smaller. Thorax slightly

broader than long; disc densely but not rugosely punctured, sides rounded in front,

slightly sinuate behind, base truncate, angles slightly acute, more prominent in any other

of our species. The elytra an; depressed, slightly broader behind, moderately striate,

amehi. rniLoso. soc.

—

vot,. xiv 99
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interstices densely punctured and slightly rugose. Antenna; long, with the outer joints

compressed, very gradually shorter.

Length .36 inch.

California.

JT. rngulosus, Loo., Ann. Lye. V, 151.

A large sub-opaque black species, differing from all our other aiate species in having

the outer joints of the antennae compressed and shorter, and the thorax broader behind.

The thorax is broader than long, truncate at apex and base, sides rounded, gradually con-

verging to the apex. The propionic are finely grooved near the margin and coarsely

punctured near the coxa'. The elytra are finely striate, the interspaces transversely

wrinkled and finely punctured.

Length .38.-64 inch.

California, near San Francisco.

II. luigustiis, Lee, Proo. Acad. 1850, 77.

Brownish, not metallic. Thorax as long as broad, truncated in front and behind, sides

moderately rounded, disc feebly convex. Antennas elongate, outer joints not compressed,

very slightly shorter. Propleuree coarsely punctured. Thorax without thin margin.

Length .30-.40 inch.

Fort Tejon, California.

II. gracilis, Bland, Proo. Eut, Soo. 1863, p. 819.

Bronzed, sub-parallel, moderately depressed. Thorax not margined, broader than

long, truncate at apex and base, sides feebly rounded, anterior angles broadly rounded,

hind angles rectangular. Propleurse coarsely and irregularly grooved. Antenme slender,

last joint longer than the preceding.

Length .30-.35 inch.

New Jersey, Bland.

II. oalifornicus, Mann., Bull. Mosc. 184:!; Beitrag. p. 287.

Similar in form to gracilis, but rather more depressed and somewhat broader. The

surface is brownish or piccous, shining, but rarely sub-metallic. Thorax rather more

transverse and with a-distinct margin, more evident near the hind angles. The propleurse

an; very finely wrinkled. The antenme arc slender, the outer joints feebly compressed,

sub-equal, the; last joint broadly oval, equal with the preceding. The elytra are feebly

striate, the interstices fiat, smooth and very sparsely punctured.

Length .26-42 inch,

San Jose, California.
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II. edwardsii, piceous with slight seneous tinge. Head coarsely and rather densely punctured. Thorax

broader than long, moderately convex, rather finely punctured and more densely at the sides; apex sub-truncate, base

feebly rounded at middle, sides rounded in front, slightly sinuate and feebly narrower at base, margin acute, not

broad, apical angles obtuse, hind angles rectangular. Propleurse coarsely and irregularly wrinkled and punctured,

rnesosternum coarsely punotured. Elytra oblong; feebly broader behind middle, sides feebly rounded; surface mod-

erately convex, rather deeply striate, stria; not punctured, interspaces feebly convex and sparsely punctulate. Body

beneath coarsely but not sparsely punctured, abdomen more densely punctured and at the sides wrinkled.

Length .03 Inch.

Resembles a large specimen of califomiens, from which it may readily be distinguished

by the form of the thorax and the sculpture of the propleurse. The elytra arc also much

more deeply striate. The antenna? are broken, but they appear to be as in califomicm.

For a single female specimen T am indebted to Mr. II. Edwards, of San Francisco, to

whom I with pleasure; dedicate; it.

Collected in Oregon.

H. pernitens, Lec.,Proc. A.cad, [861, p. 858.

Thorax one-half broader than long, apex and bast; of equal width, the former truncate,

the latter feebly rounded ;
sides rounded, very distinctly margined, margin slightly re

flexed. Antennae slender, outer joints very feebly decreasing, last joint elongate, some-

what longer than the tenth. Elytra rather broadly oval, finely striate, surface smooth and

polished. Propleurse finely wrinkled.

Length .40 inch.

Oregon.

It. lictus, Leo., Proc. Acad., Pacif. R. R. Hop. IX, App. 1, p. 51.

Thorax as in califomiom, but rather more transverse. Margin broad, slightly reflexed

and broader than the hind angles. Antenna) with sub-equal joints, last joint rounded anil

smaller than the tenth, Propleuree finely rugose. Elytra less rounded than in pernitens,

more deeply striate, and with the interstices feebly convex. Surface smooth, shining, cu-

preous metallic.

Length .32 inch.

Oregon.

II. rugioollis, Lee, New Species, p. 188.

With this species begins our series of apterous llelops. The very short robust an-

tennae serve; to distinguish this specie's from those to which it has most resemblance in

form and other characters. The antenna' axe not longer than (lie head and thorax, ro-

bust, outer joints compressed, last three shorter; joints nine and ten sub-triangular,

broader than long, last joint oval and shorter. The head and thorax arc rather densely

aciculatcly punctured, and reddish brown. Thorax slightly broader than le>no-, apex trun-
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cate, base feebly rounded, bind angles distinct, not rounded. Elytra elongate oval, humeri

rounded, color piceous. Propleuree coarsely punctured. Legs ferruginous.

Length .40-.46 inch.

Specimens in my cabinet from Tejon and Owens' Valley, California,.

II. baclici, Leo., Proo. Acad. 1801, 858.

Thorax slightly broader than long, sides strongly rounded, apex truncate, base slightly

rounded, bind angles very obtuse or rounded. Antennae slender, last joint longer than

the preceding. Elytra elongate oval, with striae of punctures faintly marked, interstices

sparsely punctured and with slightly elevated rounded tubercles evident at least near the

apex. Propleurae with confluent reticulate punctures. Surface sub-opaque, faintly

bronzed.

Length .34—.50 inch.

Island of Santa Barbara, coast of California.

II. co ii v c x u 1 us, Lee, Proo. Axad. L861, p. 858.

Thorax similar to the preceding, with less rounded bind angles. The surface is

shining, not metallic. Elytra elongate oval, convex, faintly striate, interstices flat, very

sparsely punctured. Antennae slender, outer joints gradually decreasing, last joint oval,

not longer than the preceding. Propleurae finely wrinkled. Easily distinguishable from

the preceding species, the only one with which it might be confounded by description, by

its more convex form, shining surface and absence of any interstrial tubercles.

Length .22-.30 inch.

Bitter Root Valley, Nebraska.

II. aareus, Gtermar, sp. nov. p. 150; aratus, Say, Joiirn. Acad. 5, 240; puling, Say, .Toum. An, id. 5, 241.

A common species in the Eastern States, easily recognisable by the characters given

in the table and by the very deeply grooved propleurae. The last three joints of antenna'

are shorter and sub-equal.

Length .28-.3G inch.

Abundant in the Middle States.

II. cisteloides, Germar, Spec. Nov. p. 150.

The thorax is somewhat broader than long, the bind angles rectangular. Propleurae

coarsely punctured. Elytra elongate oval, bronzed, with stria) of fine punctures, inter-

stices flat, impunctured. Antennae slender, last joint longer than the preceding.

Length .40-50 inch.

Gulf States.
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II. disoretus, Le'c, New Species, p. 184.

This species is unknown to me in nature, and is placed near cisteloides in consequence

of its comparison by Dr. Leconte with that speeics.

Length .44 inch.

Texas. Cabinet of Mr. II. Ulke.

II. suleipennis, Lee., New Species, p. I :!:!.
*

A very distinct species in this section, by its deeply sulcate elytra. The interstices

are convex, smooth and shining with metallic reflection. The antenna) are slender, the

joints nearly equal, the last being as long as the preceding. The propleurrc arc punctured

and wrinkled. The humeri of the elytra are more distinct than in any of our apterous

species.

Length .30 inch.

Mount Yona, Habersham Co., Georgia.

II. attenuatus, Leo., (Amphidora) Ann. Lye. V, 187; Class. Col. N. A., p. 240 (Stenotriehus).

The type of this species is a badly mutilated specimen found by Dr. Leconte in the

desert region around Vallecito, California. From the character of the region and the ap-

pearance of the specimen, it must have been dead some years, and exposed to the intense

heat of the desert region, lias undoubtedly lost to a certain extent its original outline.

Several specimens are in my cabinet, from neighboring regions, agreeing in most respects

with the type;, but having the thorax rather less convex and slightly broader. The speci-

mens, however, vary among themselves to a certain extent.

Thorax longer than broad, truncate at apex and base, sides feebly rounded, margin

obtuse. Propleurse and entire under surface densely and coarsely punctured. Elytra

elongate oval, almost sub-cylindrical, humeri rounded; surface with stria: of coarse punc-

tures, and interstices more finely punctured. Antennae with the outer joints feebly com-

pressed, not shorter.

Length .'2(i-.3(> inch.

Occurs at Vallecito, Owens' Valley, and at Camp Grant, Arizona.

H. farotus, Lee., Proc. Acad. 185S, p. 74.

Very distinct from all our apterous species, by its broadly oval form, apex of thorax

deeply cmarginate, and anterior angles prominent, and by its deeply striate elytra.

Thorax twice as broad as long, sides feebly rounded, and wider at base; surface densely

but not coarsely punctured. Propleurre and entire under surface coarsely but not sparsely

punctured. Antennae gradually wider to apex, outer joints not shorter. Color black,

moderately shining.

Length .20-3:3 inch.

r 1

1

1 exas.

AMERI. PH1L0S0. SOC—VOL. XIV.- -100
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H. tumescent, Lee, New Species, 134.

A species differing abundantly from our only other species of oval convex form, in the

sides of the thorax being sub-angulatc. It resembles aureus, Germ., in form. The broadest

portion of the thorax is in front of the middle, in cerem nearer tin; base.

Length .42 inch.

California. Collection of II. Ulke.

The following species are describsd in the books, and from the very short descriptions

are not recognisable.

II. am erica n u s, Beauv. Ins. 122, pi. 30, fig. 6.

II.? tristis, Beauv. Ins. 157, pi. 80b, dg. 1.

The former may possibly be II. undulatus, Lee, while the latter does not appear to

belong to the genus.

TRIBE XXXI MERACANTHINr.

A single genus represents this tribe in our fauna.

MERACANTHA, Kirby.

Meracautha, Kirby, Faun. Bor. Amer. p. 2ii7.

M. contraeta, Beauv. (Helops) Ins., p. 132, pi. !!(), fig. (!; eanadeneis, Kirby, (Meraoantha) 1. c.; twnidus,

Mels., (Helops) Pi'oe. Acad. :S, 01.

A common species found over a large part of our eastern regions. Color dark bronze,

shining. Head deeply inserted, antenna; long, slender, scarcely thicker at tip. Anterior

portion of presternum very short. Anterior femur with an obtuse tooth.

Length .44—.50 inch.

TRIBE XXXII STRONGYLIINI.

STRONGYLITTM, Kirby.

Strongylium, Kirby, Trans. Linn. Soc. XII, p. 417.

Two species of this genus are known to American students.

8. tenui colic, Say, (Helops) Journ. Acad. Ill, 07; Lac. (Strong.) Genera V, 487.

Tborax quadrate or longer than wide. Antenna; slender, last joint yellowisb.

Length .56 inch.

Middle; and Western States.

S. tcrrainatuin, Say, (Tenebrio) Journ. Acad. V, 211; Lao. (Strong.; Genera V, 487.

Thorax broader than long, with a shallow longitudinal median groove. Antenna; as

in tenuicolle.

Length .46 inch.

Western States.
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AGEONOMA,
ALACI'lIUS,

pallidus,

AI.AUDKS,
singular) s,

ALPHITOBIUS,
dlaperlnus,

picous,

AXPHITOPHAGUS,
btfasclatus,

quadripustulatus,

A.MMODONUS,
lessor,

AMPHIDOEA,
caudata,

littoral is,

nlgropllosa,

teiiebrosa,

ANjEDUS,
brunneus,

rotundicollis,

AN /KM I A,

eallfomica,

A.NEF8IUS,
dolicttulus,

ATHANOTUS,
brevicornls,

A.POCEYPHA,
anthlcoides,

clivinoidcs,

dyschirloides,

AK.KOSOlIiZUS,
armatus,

costlpennls,

regularls,

suleieollis,

ABGOPOEIS,
atripes,

bicolor,

sulelpennls,

ABBHENOPLITA,
ASB0LU8,
ASIDA,

aotuosa,

oeger (var.)

segrota,

angulata,

blfuroa,

eaptiosa,

oai'lnata,

eonfluens,

connlvens,

oonsobrlna,

eonvexa,

convexicollls,

costipennis (var.)

costipennU II

difformis,

elata,

glbblcollls,

272 hirsuta,

846 hispidula,

346 inmquaiis.

861 lecontei,

362 Urata,

869 luctata,

869 marglnata,

869 morbillosa,

385 niiiricatula,

385 obovata,

.'{85 obsoleta,

859 opaoa,

359 parallels.

328 pollta,

880 puncticollis,

829 rimatus (var.)

829 semileevls,

329 sexoostata,

878 sordida,

373 subcylindrtca ( var.

)

373 ASTBOTUS,
377 eontortus,

378 regularls,

277 AUCIIMOBITJS,
277 subkcvis,

868 BATULIUS,
868 rotundioollls,

890 setosus,

890 BIUS,

391 estrlatus,

890 BLAPSTINUS,
274 mneolux,

275 aurlpills,

274 brevlcollls,

274 califomicus.

271 discolor,

825 dilatatus,

325 Interruptus,

325 lecontei,

325 longulus,

879 luridus,

278 metalllous,

282 mcestus,

281 pratensls,

28! pubescens \\

288 pulverulentus,

281 i sordldus,

286 sulcatus,

287 vestltus.

285 BLAPYLI8, sub, gen,,

285 BOLITOPHAGU8,
285 cortlcola,

287 depressus,

287 tetraopeg,

288 BOLITOTHEBU8,
283 bifurcus,

2*6 cornutus,

289 BBANOHTJS,
289 lloridanus,

288 CENTBIOPTEEA,

280 asperata,

286 caraboldes,

283 infausta,

286 inuricata,

283 serlata,

286 spiculifera,

288 0ENTEONOPU8,
284 oalearatus,

28(5 coracinus.

288 opacus,

285 reflexu.i,

283 CEBENOPUS,
285 concolor,

283 costulatus,

287 cribratus,

288 CIBDELI8,
284 baohel,

285 blaselikii,

283 ONEMEFLATIA,
288 serieea,

290 CNEMODU8,
290 testaceus,

290 CCELOCNEMIS,
262 californica,

262 dllatlcollls,

270 magna,
270 obesa,

270 punctata,

345 CCELUS,
345 clliatus,

351 globosus,

855 CONIBIUS,
353 elongatus,

353 seriatus.

855 parallelus,

354 CONIONTIS,
353 abdomlnalls,

355 aflinis.

353 esohsoholtzll,

854 lata,

355 nemoralls,

355 obesa,

355 opaoa,

354 oralis,

353 puncticollis,

355 robusta

362 subpubescens,

352 viatica,

354 CONIl'INUS,
815 CBANIOTCJ8,
389 pubescens,
389 CBATIDU8,
889 osculans,

380 rotundioollls,

::s8 citYrxAnurs,
388 inllatus,

388 CEYPTIOTJS,
291 obsoletus,

291 CBYPTOGLOSSA
278 lievis,

279

280

280

279

280

279

342

342

342

343

342

325

826

326

326

341

341

341

360

266

335

336

336

33 i

336

337

292

292

292

350

351

350

351

295

296

297

297

298

297

298

296

297

297

296

297

296

292

258

258

328

328

328

262

262

362

362

28u

281

1
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verrucosa,

CYN.KIS.
augustus,

depressus,

DACODEBUS,
strlatlceps,

DEL0PYQU8,
DIAFEBIS.

liydni,

macultitu.

ni II pes,

UICEDtFS,

puDetatus,

DISCODEMVS,
DI8COGENIA,

fischeri,

marginata,

scabricula,

D VSMASTSmS sahtbergt,

ECHOCEBUS,
maxillosus,

EDKOTES,
rotundus,

ventrieosus,

BLEDONA,
fungicola,

ELEODE8,
ELEODES, sub. gen.,

acuta,

acuticanda,

alternata,

ttrata,

armata,

aipera,

agperata,

carbonaria,

caudlfera,

clavleornis,

cognata,

consobrina,

conxtrivla.

conwxn,

eordata.

debills,

deleta,

denttpes,

dispersa van.

extricata,

[emorata,

tusiformis,

gentills,

glgantea,

gracilis,

grandieolHs,

granosa,

granulata,

haydenll,

hirsuta,

blspilabrls,

ltiimeralis,

immunis,
im prexsicolJJx,

Inculta,

innocens,

intrical.it,

laticottU,

leeontei,

longicollis.

lucse,

militaris,

nigrina,

nupta,

280 obseura,

360 obgcvra var.,

369 obsoleta,

369 obtusa,

275 omixm,
275 opaca,

872 parvicollis,

879 pedlnoides,

379 pllosa,

379 plmelioldes,

879 planata,

305 planata
||

365 planlpennis,

292 producta,

819 quadricollls,

820 robusta,

320 rotundipennis,
820 scabrlpermls,

276 scabrosa,

366 scriata,

366 $oror,

2,57 gponsa,

257 ftricta,

257 strlolata,

380 subaspera, Sol.

380 tubaspera
\\

801 guHigata,

805 subnileiis,

306 sulcata
||

81

1

eulcipennis vai

807 siituraiis,

308 tenebrosa,

807 texana,

309 trlcostata,

307 tuberculata,

308 raliila,

814 yentrlcosa,

315 Vl'.xryi,

809 viator,

816 vlclna,

;ii7 EMBAPHION,
313 concavum,
317 contusum,
808 depressum,

305 elongatum,

814 muricatum,
305 planum,

309 EMMENASTUS,
31

1

acutus,

318 ater.

811 rmin '.a ix.

312 longulus,

312 olicsus.

312 obtusllS,

814 plnguls,

800 punctatus,

311 rugoms,
315 subopacus,

313 texanus,

309 EPANTIUS,
308 EPHALUS,
815 latlmanus,

315 EPITBAGU8,
312 acutus,

317 ai'iiiidliiis,

314 canallculatus,

816 dentiger,

311 plumbeus,
312 prulnosus,

310 submetalllcus,

313 toroentosus,

313 ETJLABIS,

••{(15 blcannata,

806 gross: i,

308 obseura,

.TO pubescens,

308 rufipes,

318 EUPSOPHUS,
317 castaneus,

307 ETJEYMETOPON
314 abnorme,
318 blcolor,

317 eonvexfcolle,

307 ochraceum,

316 punotulatura

,

317 serratum,

808 sodalls,

307 EUSATTU8,
317 convexus,

815 costatus,

317 difflcllls,

319 dllatatus,

308 dubius,

813 erosus.

317 Isevls,

819 murlcatus,

309 productus,

316 pubemlus,
318 reticularis,

319 robustus,

313 EV8CHIDE8,
806 EUTOCHIA,
306 orenata,

316 pleea,

806 EVOPLUS,
307 (erruglneus,
317 GLYPTOTTJS,
312 crlbratus,

31] GNATHOCEBUS,
316 corniitiis.

318 HAPLANDEU8,
308 ater,

320 concolor,

320 temoratus,

321 fulvipes.

322 HELOP8,
321 serous,

320 americanux,
321 angustus,
2(18 aratus,

270 attenuatus,

209 bachel,

270 calllomlcus,

269 clsteloldes,

270 convexulus,

270 dlscretus,

269 edwardsll,

269 [arctus,

270, gracilis.

209 Impolitns,

269 latus,

323 mlcans,

360 opacus,
300 pernitens,

268 pill/UX,

264 punctlpennls,

204 ruglcollls,

264 rugnlosus,

205 sulclpennls,

2115 liiiiiatus.

264 trixtix,

201 tumescens,

265 undulatus,

323 venustus.

324

324

324

321

324

347

347

207

267

208

207

208

268

292

291

293

294

294

294

291

294

294

295

294

293

293

282

372

372

072

300

360

341

342

305

300

339

339

340

339

839

391

396

397

396

394

390

390
.',97

395

897

394

393

395

392

393

395

396

393

395

394

397

392

392
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Vittatus,

HOPLOCEPHALA,
bicornls,

chalybea,

collaris,

virescens,

virldlpennls,

HYPOPHLCEU8,
oavus,

parallelus,

thoraclous,

IPHTHIMUS,
lewisii var.,

opaous,

serratus,

servator,

Servilts,

suUmvis var.,

SUbligatUS,

LIODEMA,
lfevo,

MEOYSMUS,
angustus,

MEEAOANTHA,
canadensis,

contracta,

tumidus,

MEBINUS,
lsevls,

MEEOTEMNUS,
elongatus,

METACLISA,
marglnalls,

MIOKOSOHATTA,
InaBqualis,

punctata,

punoUcollis,

sulclpennls,

MYCOTEOGUS,
ploeus.

angustus,

NEATUS,
NELITE8,
NOSEEUS,

plioatus,

NOT1BIUS,
gagates,

granulatns,

opacus,

puberulus,

punotloollls,

sulcatus,

NYOTOBATE8,
barbata,

chrysops,

glabra,

inermis,

intermedia,

pensylvanica,

sublavis,

NYCTOPOEI8,
aciiulcollis,

carlnata,

cristata,

galeata,

OLOGLYPTUS,
anastomosis,

OOCHILA,
OPATEINUS,

aoloulatus,

minimus,
notus,

say i

,

892 PACT08T0MA,
880 PACHYUEGUS,
880 Bereus,

380 PAEATENETUS,
880 cribratus,

880 tuscus,

380 gibbipennis,

386 punotatus,

387 PELECYPH0RU8,
886 PENTAPHYLLUS,
886 oalifornious,

884 pallidus,

8S5 PHALEEIA.
834 debllis,

334 globosa,

384 humeralis,

334 llmbata,

334 longula,

884 plclpes,

385 picta,

385 pllifera,

849 rotundata,

850 testaoea,

398 i'iii:i,i,n>rU8,

SOS PHELLOPSIS,
398 oboordata,
398 porcata,

337 rill l.oi.l THUS,
338 PHLCEODE8,
367 diabollcus,

367 pustulosus,

369 PLATYDEMA,
369 americanum,
281 anale,

282 basale,

282 clypeatum,

282 oyanea.
282 oyanesoens,

367 elliptloura,

367 erythrocerum,

368 exoavatum,

345 flavlpes,

386 Janus,

273 Isevlpes,

273 mloans,

355 oregonese,

357 pollens,

857 ploilabrum,

357 politum,

356 ruja..

356 rulicolle,

357 rufloorne,

333 rvfiventre,

333 sanguinicolle,

333 suboostatum,

3,33 POIiYPLEtTEUS,
3,33 gemlnatus,

333 nitldus,

333 perforates,

333 PEATjEUS,
277 fusoulus,

278 PB0MU8, sub. gen.,

278 BHINANDEUS,
277 gracilis,

277 BHIPIDANDEUS,
289 lliilii'llicornis,

290 SOAPHIDEMA,
278 seneolum,

348 SCHCENICUS,
349 puberulus,

348 3COTOB.SNUS,
848 parallelus,

849

288 SITOPHAGUS,
838 complanata,
338 leeontel,

373 pallidus,

874 planus
||

373 8TENOTEICHUS
374 ruflpes,

373 STIBIA,
282 punctlcollis,

387 STEONGYLIUM,
387 tenuloolle,

387 termlnatum,

375 TENEBEIO,
376 badius,

877 castaneus,

377 tnterstitialis,

375 molltor,

376 obsourus,

376 tenebrloldes,

377 THAESUS,
376 sedltiosus,

375 TBAOHYSCELtS,
376 flavlpes, '

3SS TBIBOLIUM,
273 terruglneum,
273 madens,
273 TEIMYTJS,
282 abnormls,
272 prulnosa,

273 pulverea,

273 TEIOEOPHXJ8,
880 leevls,

3,83 nodloeps,

382 punotatus,
382 riigiceps,

884 subpubescens,

385 TEIPHALUS,
3S1 perforates,

383 [JLOMA.
382 cava,

381 lmberbis,

382 lmpressa,

382 longula,

383 mentalls,

888 punctulata,

383 ULOSONIA,
384 marglnata,

884 HI, us.

384 crassus;

382 obllquus,

882 iris,

382 oeramboldes,
382 reticulata.

3,82 [JSECHU8,
384 laoerta,

332 XYLOP1NUS,
332 renesoens,

333 anthracinus,
332 cdlcaratus,

374 rutlpes,

374 saperdoldes,

318 spinipes,

3,12 XY8TA,
342 ZOPHEEUS,
389 oonoolor,

3S9 elegans,

386 gracilis,

.",86 guttulatus,

265 haldemant,

265 uodulosus 1

.",10 opacus.

340 trlslis,

346

346

846

340

316

330

330

200

21 iO

398

398

3,98

315

31:',

315

315

345

345

34 ,

370

370

377

377

365

365

3,6,

261

261

261

261

258

250

259

259

259

259

260

260

370

372

3,71

371

371

871

372

366

367

3,58

3,58

358

338

388

33,8

273

275

513

344

345

343

344

343

315

301

271

272

273

272

272

271

271

272

272
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UNKNOWN SPECIES.
Emmenastus rugosus, Motsch., Ball. Mows. 1845, 1, p. 78.

Dysmasthe* sahlbergi, Mum., Bui. Moso. 1858, 8, p. 865; probably Amphizoa insolens, Leo.

Eurymetapon oohraoeum, Each., Zool All. IV, p. 8, pi. 18, flg. 30; probably immature.

Centrioptera earaboides, Mann., Bull. Moso. 1845,280; sec page 280.

Cryptadius inllatus, Lee., Ann. Lye. V, p. 140; type lost.

Eleodes binotata, conjuneta, oonvexloollis, latiusoula and subtubercalata, Walk., Naturalist, In Brit. Gol. II, pp. 828

and 329; probably well known but not recognisable.

Eleodes subaspera, Sol., Sludi Ellt. II, 240. See page 809.

Eleodea reflexioollis, Mann., Beitrag. 270.

Pedinus suluralis. Say, Journ. Acad. Ill, 268; probably an Opatriims.

Paratenetus cribratus and gibbipennis, Motsch, Bull. Moso. 1808, 182-8.

Phaleria piota, Mann., Bull. Moso. 1848, 277.

Iloplocephala, cliiilybea and collaris, Cast, et Brulle, Ann. So. Nat. 28, 841 and 847.

Platydema politum, quadrimaculata, pallons, oyanea, Cast, et Brulle, Ann. So. Nat. 2;!.

llelops virescens, Cast. Hist. Nat. II, 285.

Helops amerioanus, Beauv. ins. 122, pi. 80, ftg. 0. -Jundulatus, Leo.

Helops tristis, Beauv. Ins. 187, pi. 80b, flg. I.

Meracantha rugosa Oast. Hist. Nat. IT, p. 2;!:!.

Strongylium crcnatum, Makl. Monog. 109.

Tenebrio variolosus, Beany. Ins. 168, pi. 81, flg. 8.

Tenebrio elongates, Beauv. Ins. 168, pi. 81, ftg. 0.

Tenebrio ruflnasus, Say, Bost. Journ. I. 187.

REMARKS.
Eleodes leeontei, Harold, Heft. VI, p. 122, proposed for tuhata

||
Lee.; as the kilter is already a synonym no sueb

change is necessary.

P. 1859 Catalogus, Gemm. and Harold, quote by mistake Eleodes armata, Leo., and texana, Lee, in Cerenopus.

Stonomorpha blapsoides, Sol., Ann. Ent. Soe. Fr. 1886, p. 491, pi. 12, ftgs. 9, 11, 12, 14; appears to be Asida rimata,

Leo., -ear., pi. 1.5, flg. 3, of this work.

Uloma 1'erruginea, Hay, — Tribolium ferrug. Sec Leo., New Spec, p. 125.

llelops puneialus, Gemm. Col. Heft VI, 1870. = pnnctipennis |
Lee.

CORliEOTIONS.
Page 260. Six lines from bottom, read T. perforatus, Lee., not puuefatus.

" 204. After the remarks concerning E. su bmetall le us, add "Length .66 inch. Collected by Major Webb,

of U. S. and Mex. Bound. Survey."

" 208. In the descriptions or R. b i col or and sodalis, Cor " accurately" read "finely muneaicl.y."

" 272. Line 7, for I), read Dr. The paragraph at bottom of page describing Z. ele ga ns, should be at the top,

the remarks in Rirgc type referring to it and not to nodulosua.

" 278. Line 8, loi T read P.

" 288. Line 12, for "Bix longitudinal costre" read "three," eto.

" 291. After I!. II o rida n u s, for "p. 8" read "p. 111." All matter in. Branclius after and including I!, woodi,

Lee, should be in the foot-note.

" 300. For BOLETOPHAGISI read BOLITOPHAGINI.

" 808. Last line, lor ? rea,d %.

" 306. Line before last, for fcexanus read fcexana.

" 814. After E. pilosa, for obaque read opaque,

" 319. Line 22, for l>asis read bases.

" 328. For E. osoulans read 0. o simians.

"
34.3. Line from bottom, for aneseens read nuicsccus.

" 309. Line 16, for Plalydema read Platydema.

" 378. Line 10, after "strongly" add "rounded."
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PLATE XIV.

Fig. 1.—Craniotus pubescens, Lee. 1 a, head; 1 b, antenna.

Fig. 2.—Stibia puncticollis, Horn. 2 a, head.

Fig. 15.—Trimytis pruinosa, Leo. ;! a, head.

Fig. 4.—Trlphalus perforates, Leo. 4 a, head.

Fig. 5.—Useohus lacerta, Motsoh,

Fig. (i.—Head of Triorophus, Lee.

Fig. 7.— " " A.uchmobius, Leo.

Fig. 8.— " and thorax of Edrotes ventr'ioosus, Leo.

Pig. D.—Batulius setosus, Leo.

Pig. 10.—Cnemodus testaeeux, Horn. 10 a, head and antenna; 10 b, anterior leg.

Fig. 11.—Thorax of Epitragus arundinis, Leo.

Fig. 12.—Head of " oanalioulatus, Bay.

Fig. 18.— " " " aoutus, Leo.

Fig. 14.— " " " arundinis, Leo.

Pig. 15. Ara'.osehizns regularis, Horn. 15 a, thorax of A. OOStipennis, Leo.; 15 1>, thorax of A. suloicollis, Horn;

1.5 e and d, thorax and front leg of A. arrnatus, Horn.

Pig. 16.—Daooderus striaticeps, Leo.

Kig. 17.—Eleodcs granosa, Lee.

Fig. 18.—Anepsius delioatulus, Leo.

Fig. 10.—Glyptotus oribratus, Lee.

Pig. 20.—Sitophagus planus, Leo.

Kig. 21.— Polypleurus nitidns, Leo.

Fig. 22.—Aleephus pallidas, Horn.

Pig. 88.—Maudes singularis, Horn. 2:! a, underside of head; 2:! I>, antenna.

Kig. 24.—Notlbius gagates, Horn. 24 a, anterior tibia of male and female of N. puberulus, Lee; 24 b, ditto N. gul-

eatns, Lee.; 24 o, ditto N. puuotioollis, Loo.; 24 d, ditto N. grannlatns, Loo,

Kig. 25.—Anterior tibia of Cerenopus oonoolor, Leo.

Fig. 36.— " " "
oribratus, Leo.

Fig. 27.— " " Argoporis bioolor (Lee.)

Fig. 28. Hind femur 6f male of Argoporis bioolor (Leo.)

Kig. 29.— " " " " " suloipennis (Leo.)

Pig. 80.— " " ' " Cerenopus oonoolor, Leo.

"'is- 81.— " " " " « oribratus, Leo.

Pig, 83. Head, of Cerenopus conoolor, Leo.
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pi^atp: xv.

Fig. 33.—Head of Argoporis bioolor (Leo.)

Fig. 84.—Side view of Liodema, Zimm.

Fig. 35.—Scotobasnus parallolus, Leo.

Fig. 86.—Enpsophus oastaneus, Horn; last two joints of antenna near fig. 85.

Fig. 37.—Thorax of Oratidus oaculans, Lee.

Fig. 38.— " " " rotundicollis, Horn.

Fig. 39.—Embaphion planum, Horn.

Fig. 40.

—

" elongatum, Horn.

Fig. 4t.

—

" depresssum, Leo.

Fig. 42.—Rhipidandrus nabellieornis (Sturm); 42 a, antenna.

Pig. I.—Asida gibbioollis, Horn.

Pig. 2.— " marginata (Lee.) (mr. sub-eylindrica).

Fig. 3.— " marginata (Leo.) VCtr.

Fi<r. 4.— " " (»ar. rimata, Lee.)

Fig. 5.— " aigrota (Lee.)

Fig. 0.— " scmiliovis, Horn.

Fig. 7.— " aotuosa, Horn.

Fig. 8.— " contlueus (Lee.)

Fig. 0.— " sexcostata, Leo.

Fig. 10.— " lirata, Leo.

li'ig, ii.— " leeontei, Horn, (costipennu
\\
Leo.)

Fig. 12.— " " " («W> COmpresna, Horn).

Fig. 13.— " captiosa, Horn.

Fig. 14.— " parallella (Leo.)

Fig. 15.— " bifurca (Leo.)

Fig. 10.— " consobrina, Horn.

Fig. 17.— " luctata, Horn.

Fig. 18.—Microschatia suloipcnnis, Leo.

Fig. 10.—Astrotus contortus, Lee.

Fig. 20.— " regularis, Horn.

Fig. 21.—Eusattus orosns, limn.

Fig. 22.— " OOStatQS, Horn.

Fig. 23.—a, anterior tibia Eusattus; b, Coolus; o, Coniontis,

Fig. 24.—a, mesosteriuim (Jentrioptera murioata, r^ee.; b, ditto asperata, Horn; c, terminal antennal joints Centri

oppfeera; d, ditto Oryptoglossa.

Fig. 25.—Oentrioptera variolosa, Ilo.-n.
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A R T I C L E III.

SMELTING PROCESSES AT FREIBERG.

BY PEESIFOB FEAZEB, .111.

Rend June 17th, 18T0.

The present chart and text form part of a work intended to accompany an

application for examination in Metallurgy at Freiberg, Saxony. The text follows

the order of a preliminary course of lectures on the Freiberg Smelting Works, delivered

at the works themselves, every day during the month of August, by llerrn Flatten—Assis-

tant Marhold, and illustrated by personally examining the things spoken of. The plan

of the chart is entirely original, and its execution may be said to be a crude and imper-

fect attempt to portray what actually takes place at the Smelting Works; and, while ex-

hibiting the mutual relations of the different processes, so to separate them from each

other, that they and the constituents entering into every one of them may be traced to

their origins and applications. To do this it was necessary to condense the area of the

chart as much as possible in order to allow the whole to be seen at a glance, and on the

other hand some new symbolical method was requisite which should better conform in

system to the real sequence of operations. The former plan, adopted by Forenz and
others in the " trees," &c, seems to have several objections. In the first place, it takes

up a much larger space, and renders it more difficult to get a general view of the whole
cycle. Then, it permits only imperfectly the processes to be followed backwards (syn-

thetically or from educts and products to ores and reagents), because these < 'ducts and

products being separated and scattered over the whole text of the " tree," are not so readily

found, and when found must be traced back through six or seven disconnected descrip-

tions of different substances advancing in complexity of chemical composition. The

products of any particular process are, by this plan, necessarily strung out in horizontal
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406 SMELTING PROCESSES

lines across a broad sheet, while the vertical lines re; present more or less the advance of

the substance either from simple to complex (synthetical—cduct to ore) or complex to

simple (analytical—ore to educt). This is the principle involved in this order of arrange-

ment, but we shall see that it is but partially realized in fact.

Tins tree commences by describing in two long lines the kinds of ore brought

to the lead process, which it makes the inception of all other processes.*

A long horizontal line is made to extend over the several products which result from

this lead process, viz.: Lead slag—Raw lead—Lead Matt—Lead Speiss—Furnace ends

—

Furnace fume—Dust.

The Lead Matt is here considered the important product, and an arrow from this,

points downward to the next horizontal line, which includes six products, and takes up as

much space as the one above for the lead process. This second line cuts off any direct

connection between any other of the seven products of the lead process, and the processes

by winch it is further treated. As this is repeated about twelve times, it will be apparent

that the relations of these substances and processes to, and their dependence upon each

other, far from being revealed, are effectually concealed ; different substances which belong

to the same process being so scattered over the whole sheet as to make a comprehensive

view of that process impossible, and the fact that the same substance under different cir-

cumstances is treated differently, being only conveyed to the mind by two or three lines

of text under the name of the substance.

Thus there are eleven products which, according to Lorenz, arc treated in the Lead

Matt Process, but those eleven names arc; so scattered on the sheet from the first line to

the last, and from the right to the left, that it woidd be as easy to see at a glance the

philological relations to each other of the words in a Worcester's Dictionary as those; of

these products.

It has been remarked that Lorcnz's plan permits one to follow the processes syntheti-

cally, but this is the case only so far as it permits one to follow the main line from the

educt or product through a principal product which has been used in each process up to

the ore in which the cduct or product was originally contained. What other materials

have assisted in the process, and whether any other process may not have given the same

product, you are not able to discover. For instance-, if it is required to trace the course

of raw lead from any particular process, it must be known beforehand where the previous

product comes from. To know this, you must know Iioav that product is found, and so on

to the end. In other words, you must know exactly what you want to find out. It is

* It should bo remarked that this other system (loos not protend to deal with the auxiliary operations, such as

sulphuric acid manufacture, zinc production, &c.
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true that you can follow any product on which you happen to alight, and find out one line

of main products through which the ore has been transformed to that particular one, but

to understand even what other agencies have had their influence in the formation of

the substance, you must consult either the text of the chart (in the few cases where

such explanation is given) or some more detailed work on the Freiberg processes ;
and

in addition to this defect it is not always easy when practically the same substance

(as Raw Lead, &c), resulting from different operations, is scattered in a dozen places on

the " tree" to find that which is required. Again, it is not easy to follow the processes

analytically as in their actual sequence, for the reason indicated before, that but one of

the many products is selected as the most important in every line, and these lines sepa-

rate one set of products from the others with which they are mixed for their further

treatment. Another objection to it is, that it only mentions the composition of the

charges in the most important cases, and leaves those reagents which are not ores, en-

tirely out of consideration; and another, that no other but pyro-chemical processes are

given, and not all of these. In the substitute which I propose for this •' tree," the

attempt has been made to attain to a system which, while it represents the actual se-

quence and co-sequence of processes, permits an empirical view of these which it requires

but little technical information to understand.
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SMELTING PROCESSES AT FREIBERG.

The Freiberg smelting processes have for their object the production of silver, lead, and copper (chiefly as blue

vitriol), from the ores obtained from the royal Saxon mines ; but, outside of these, from other purchased materials

and foreign ores (as for example, jewelers' sweepings and American ores), and middle products from previous smelt-

ing processes (silver, lead, etc.), but especially copper and gold from the foreign ores. The sulphur which is present

in the ores in great quantity is applied as much as possible to the manufacture of sulphuric acid, as also the greater

part of the arsenic present in the ores is converted into various products of the arts. White arsenic (arsonious acid),

red arsenic (realgar of commerce), yellow arsenic (orpiment of commerce), and black metallic arsenic (so called

cobaltum or Fly stone). They have also turned their attention lecently, with good result, to the experimental

production of zinc from the ores rich in that metal. The percentage of silver in the Freiberg ores comes especially

from more or less finely divided silver-glance, polybasite, stephanito, ruby silver ores, and silver Fahlcrz. Silver

occurs also occasionally though seldom, native, as a wiry, hair-like mass called washed silver, and in combination with

arsenic, tellurium and antimony. Lead occurs only as Galena in these ores ; copper as copper pyrites, peacock ore,

and copper ; Fahlerz and the other ores only as combinations with sulphur, never oxidized. The constituents of

these ores of secondary importance, which constitute the gangue, are iron pyrites, arsenical pyrites, zinc blende, and

earthy substances, such as quartz, lime, iluo spar, heavy spar, and brown spar. A. great part of the Freiberg ores

contain traces of gold, cobalt, and nickel, but not in paying quantity.

Metallurgical Division of the Obbs,

All the ores are divided into

1. Lead Ores.—Ores (without exception argentiferous) which make about one-third (£) of the entire production

of the mines. These are dividi d again according to their percentage of load, or the amount of their valueless con-

stituents, into

a) Plumbiferous ores, and

b) Glances (or galenoids).

While the percentage of load in the former varies between fifteen and twenty-nine per cent., and the percentage

of the valueless constituents, such as iron pyrites, arsenical pyrites, zinc blende, and quartz, exceed it; in the latter it

goes from thirty per cent, to the highest percentage of lead possible, and flic gangue is only represented in small

quantity,

Pure Galena (PbS) contains stoeohiometrically 86.61 per cent, lead ; but it never occurs in nature with so high a,

percentage of lead. The average percentage amounts to about 40 per cent, lead and 0.15 per cent. Ag.

2. DiJBB Obes—These are the real silver ores, which contain no lead and copper (at least in paying quantity),

and frequently consist entirely of earthy gangue. As these so often contain arsenical pyrites, iron pyrites, and zinc

blende, they are divided according as one or the other of theso predominates.

1st. Silicious, ]

2d. Spathic, I

3d. Pyritic,
|

4th. Blendic,
J

Dttrr Ores.

The silver in these varies from two-hundredths of a per cent. (0.02 p. c.) several per cent.; so that among them

occur the richest ores that arc brought to the furnace.

3. CorPEK Ores.—These are also always argentiferous, but occur comparatively rarely. Their percentage of

copper varies between t per cent, and 10 per cent. ; is in the average, however, about il per cent. Their constituents

of secondary importance are mainly pyritic and blendic. Copper ores with a high percentage of copper are scarcely
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ever produced by the Royal Mining Works ; but often very rich ores are obtained from foreign countries—chiefly

America.

The above three classes of ores are united under the general head of "paid ores," because their purchase is

regulated by the established price which the smelting works pay for each metal.

The sulphur and arsenio in these ores are paid for when the material is furnished in lumps, and not pulverized.

In such ores the sulphur is paid lor when it exceeds 20 per cent., and the arsenic when it exceeds 25 per cent. In

contradistinction to the "paid ores" arc :

4. The " Reagent Oees."—The purchase of such ores takes place only conditionally on the need which may

be felt Cor them in the different smelting processes, and on the basis of any agreement made between the smelting

works and the particular mines furnishing them. All those ores belong to this class, whose percentage of silver varies

from one to one and a half hundredths of one per cent. (0.01-0, 0.015 p. a), provided that a percentage of 15 or more

per cent, of lead, or 1 or more per cent, of copper, docs not place them among the copper or lead ores.

In these ores also the sulphur and arsenic are paid for under the same conditions as in the "paid ores,"

except that in arsonious ores the broken form is not desirable. The constituents of these ores are principally iron

pyrites, arsenioal pyrites, zinc blende, quartz, ealcite, etc. ; at the same time they always contain small quantities of

copper and lead. According to thesis constituents, these are called pyrito-blondic, silico-pyritic, and silico-blendo-

pyritic. To the classes of the reagent ores come those Diirr ores, which contain but little silver (up to 0.04 per cent,

when 15 per cent, and upwards is present).

The furnishing of the ores is performed with them either dry (1st) dry stamped, (2d) in lumps, as is

the caso with tho reagent ores, or in a moist condition (jigged or washed ore). In the stamped ores, besides a

oareful mixing, such a size of grain is required, that when it is sifted in a sieve of 075 meshes to the square inch not

more than 1.5 per cent, renin ins behind.

In wet ores it is required that they be as free as possible from hygroscopic water; that they can bo weighed with

certainty, and permit the obtaining of a, reliable average analysis
;
and that they be neither in a viscous nor liquid

condition.

I. The Lead Pbooess in Cupola Pubnaoes.

The object of this process is, after previous roasting of tho argentiferous Diirr ores, Qalenoids, and plurnbiferous

ores with tho proper reagents in a roasting furnace, so to smelt them in a cupola furnace that the silver is extracted

by the lead (raw lead), and further that there is produced a combination of different sulphides of the metals (lead

matt), and when tho ores contain nickel and cobalt, also a combination of arsenides of the metals (lead speiss) ; on

the other hand, the earthy constituents and less easily reducible metal oxides combine to form a slag (lead slag).

Composition of a Ohakge.

The ores which come to the lead process are :

1. All tho lead ores (Qalenoids and plurnbiferous)

.

2. All the Diirr ores from 0.1 per cent. Ag. upwards.

3. Copper ores from 0.1 to 0.15 percent. Ag. upwards, when the percentage of copper does not exceed per

cent., because otherwise the raw lead produced would be rendered too impure by the copper, which has a powerful

affinity for lead.

The above ores arc then sorted and mixed. By sorting is understood a mixing together of those ores which

contain, and arc treated for the purpose of extracting, one and the same metal, but whoso various percentages of

this metal are different, and which behave differently in the furnace.

For example, in Freiberg all lead ores are associated together and mixed with the Durr ores, which in their turn

are associated together among themselves, as they possess different percentage of silver and different earthy con

stituents, and also behave differently when smelted. By mixing is understood a mixing of the ores which are to be

treated, with the reagents, such as ealcite, heavy spar, old slag, or some already existing noddle product of the

smelting works.
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Object of the Composition of the Obes.

The objects of the sorting and mixing, or composition of the ores, are :

1st. In order to obtain a quantity of the metal or product (raw lead, raw matt), which experience proves to be

most advantageous, and, what often depends upon this, to procure iii the product (i.e. raw lead) a certain definite

percentage of silver.

'.i<\. In order to obtain a good run, in which the earthy constituents of the ore unite in a fusible slag, which

would not be the case if each kind of ore was smelted by itself. The weight of one of these mixtures, which are

kept ready in the mixing house, is from 2000 to 8000 centners, of which 80 per cent, are lead ores and 30 per

cent. Durr ores (including copper ores, if such are present). The amount of lead in such a mixture varies between

30 and 40 per cent, of lead ; that of silver, 0.15 to 0.18 per cent.

Very rich Durr ores are excluded from this composition. They are strewed on the floor of the charge

room amongst the other ores, as these latter are used up, and from time to time again sorted and mixed, in order to

avoid as much as possible mechanical loss. The separate charges are transferred in wheelbarrows from the ore house

to the charge house, and dumped in alternate! thin layers of lead ore, copper ore, and Durr ore on the floor. From a

heap thus made the mixer takes vertical slices with a shovel, and throws them together in the form of a cone in some

other place. To make the mixing still more complete, this operation can be repeated. This mixed mass is pushed

from here in iron cars (railroad cars) over the roasting furnace, and dumped there. The dry stamped ores are

moistened before this mixing, in order to prevent the raising of too much dust.

II. Roasting or Prepabatoby Wobk with the Ores and bomb A.leeadt Formed Products.

The object of roasting is an oxidation of the metals which are combined with sulphur and arsenic, and a vola-

tilization of the above inflammable bodies up to a certain point. A. complete volatilization of these materials is hot

intended. The roasting of the lead process charge can be undertaken either,

1st. In double roast furnaces, or in combined hearth and muffle furnaces.

3d. Of late years principally in " forward-shoveling" roast furnaces.

The real roasting space of the double roasting furnaces, or hearth and muffle furnaces, consists of the

hearth and the muffle. The hearth is alongside the fire-place, whioh latter consists of grate and ash box, and

the fire-place is separated from the hearth by a, bridge made of bricks. The muffle, lies over the hearth, and is

entirely separated from it, but is heated by the flame which passes both below and above it. The under hearth is

ten feet long and live; feet six inches broad (Saxon measure). The roof of the hearth consists of three strong

slabs of slate, which rest on three arches, which in turn abut against the longer sides of the furnaces. Those slabs

form at the same time the floor of the upper hearth or muffle, which, with the exception of three working doors,

some air holes, and an opening for the roast gases, is closed on all sides, like a, real muffle.

The sole of such a muffle is thirteen feet long and six feet broad. The products of combustion of the stone coal,

mingled with the; gases arising from roasting these ores, escape from the lower hearth, anil pass through a chamber

above the muffle, which thus acts as a dust-condensation chamber. At the extremity of the furnace if enters a,

canal, which connects with a subterranean passage leading to a chimney 150 feet high. The gases from the muffle,

on the contrary, escape separately through a long canal to a set of terrace-built condensing chambers, which, they

traverse!, uniting with the other gases behind these chambers, when all go together to the 150 feet chimney.

In these long Canals and Dust condensation chambers (which latter are erected above ground, and provided with

a roof of iron plates for the better cooling off of the vapors, but in other respects built of brick), the roast Cases find

ample opportunity to deposit all condensable ingredients, especially arsenious-acid (As
2

O.,), and I he mechanically sus-

pended little particles of ore dust, which otherwise would pass through the chimney and reach the open air, injuring

the neighboring vegetation. In the Muldner Smelting works there are 6 suoh Furnaoes in a, row, which arc to be

altered, as 18 already have been, into " Forward- Shoveling" Roast furnaces.

Mode op Procedure in Roasting.

(The strength (the weight) of) a roasting charge for the Lead Process, amounts to ten Centners (100 lbs. Saxon).
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Tho charge enters the muffle by two boles in its roof, from the drying hearth above it. The charge is here brought to

a dark oherry-red glow, and remains perfectly in powder form without agglutinating. After 4 or S hours roasting

it is reached through the middle working door, and drawn by a rake down through a vertical shoot ending in Uie sole

of the muffle and generally closed by a slab.

It is then roasted in direct contact with the dame of stone-coal. Hero the temperature of the hearth is raised

until it loses its powdery state and forms larger or smaller lumps. Meantime a fresh charge is brought upon the

muffle, receives its preliminary roasting and is raked down upon the hearth as before described.

There are three periods distinguishable in the course of the process.

1) The period of ignition.

2) The period of desulphurization.

8) The period of complete roasting.

In the period of ignition which takes place in the muffle, the ore loses its hygroscopic water. Tho charge
is allowed to lie quietly in tho muffle without turning or raking it, until the beginning of the desulphurization, which
a-rises from U to 2 hours after the commencement ("Burning-out" of the Ore).

In the period of desulphurizaton the sulphur and arsenic present in the ore, commence to burn and keep the ore

in a state of ignition by their own combustion. During tins time it is necessary to turn and rake the ore diligently

with the roast rake, "crutch," and shovel, in order to keep always presenting new surfaces of tho glowing ore par-

tides to tho atmosphere, and thus to accelerate tho desulphurization. Quantities of vapor of sulphurous and arse

nious acids (so called Roast Oases), are developed. The greater part of tho period of desulphurization fakes place on
the lower hearth. This period lasts 8| to 4 hours, during which the Are must not be increased too much, lest a, pre-

mature agglutination of particles of ore fake place, which would interfere with a, proper roasting.

During tho period of desulphurization the ore loses the powder form and becomes more and more iloeculent and

bulky. The last two hours of the period of roasting, constitute the period of complete roaUing. The charge ceases

to omit gases, and must, therefore, be strongly ignited in order to decompose the sulphides of the metals and the

sulphates of the raetalic oxides. After tho completion of the roasting (i. e. 8 to 10 hours), the charge is drawn out

of some convenient working aperture, at a vvA glow into a car which has been pushed under the furnace sole, and a,

sample is taken for assaying
; the remainder is dumped into the receptacle for the particular row of furnaces to which

it belongs, cooled oil.' with water and loft till it is needed for smelting. The charge which is drawn out, must have

been roasted down to 4-5 p. o. of sulphur, whereas its percentage was originally about 25 p. c.

For the determination of the. percentage of sulphur, a, weighed quantity of the charge is pulverized with three

times its bulk of carbonate of soda, and saltpetre. This mixture is melted up, dissolved in hot water, and Altered

into a beaker glass, to which is added a little chemically pure chlorohydrio acid
; and is then titurated for sulphuric;

acid. The daily number of workmen to a furnace is six, two going on every eight hours. One looks out for the

muffle and the new oharge, the other finishes the roasting of a charge, and attends to the firing.

As the inufiloina.il has less to do, they change about every four hours.

The average consumption of fuel in 24 hours is about 7 bushels of hard slaty coal with a large percentage of ash.

A bushel weighs two centners.

Middle Products of the Lead Process.

1) Slag, The aim is to make this a very fusible silicato of tho protoxide of iron, tho earthy oxides, and the

oxides of zinc and manganese with a little load (in reality about 5 p. c, containing 0.005 p. c. silver). Of (his slag a.

part is used in compounding the new charge, and the rest in extracting silver and lead in the English furnace.

2) Lead Matt is a, combination of several sulphides of the metals, principally of lead, but containing also sulphides

of iron, copper, zinc and silver. The matt contains on the average 25 to 20 p. e. lead, 10 to 15 p. c. copper and

0.1 to 0.15 p. o. silver. In 24 bonis about 10 to 12 centners of matt are formed.

The matt is stamped, and roasted in the hearth and mullle furnace, after which if is again mixed with slags and

various materials rich in lime, and brought to the cupola furnace, in order to extract as much as possible of tho silver

and tho lead from it, and to increase as much as possible its percentage of copper. It contains the larger quantity of

the copper in the compounded charge. The second time the matt is treated, it is called the "modification " of the

matt, and takes place after the conclusion of a run, in the same furnace in which the lead process itself is conducted.
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(8 Raw Lead.—Which collects in the Bump of the furnace, after the above; two processes, is a lead in which

various impurities, such as arsenic, antimony, and copper, exist in greater or less degree. The greater part of the

silver of the charge is collected in this raw lead. It contains from 0,6 to 0.8 p.c. of silver and sometimes with very

rich Diirr-ores reaches 1 p.c. of silver About 1(5 to 18 centners are produced daily. In order to separate the lead and

silver, this raw lead is either directly cupelled, or (which, is the case except with tin; very pure ores) it is refined to

get rid of the impurities, then submitted to Pattinson's process to concentrate the silver, and finally cupelled when it

reaches about 1.5 to 1.6 p.c. silver.

LEAD Sfeiss is produced, though more rarely. It is composed of iron, copper, cobalt, nickel and arsenic. If it

forms in any quantity, its place is between the raw load at the bottom and the lead matt immediately above it, so that

the order in which these products lie is (counting from the bottom), 1st, raw lead
;
2d, lead speiss

; 3d, lead matt
;
and

4th lead slag. It usually adheres to the matt, however, and is submitted to further treatment with the latter, until

a sufficient quantity is obtained to make a disc easily raised from the pot, into which the molten mass is drawn off.

The expenditure of fuel per day is thirty to thirty-two bushels of coke.

The force necessary to keep a, furnace in constant operation consists of six men, three by day, and three by

night, who have twelve hour shifts. They arc divided into smelters, assistants, and slag-runners ;
of eaoh of whom

there is one in each shift. The smelter has the responsibility of taking charge of the furnace and conducting the

process. The assistant has to help him as much as possible, and especially i'<-vt\ the charge into the furnace, under

direction of the smelter. The slag-runner has to remove the slag to the dump heaps, and keep the part of the floor

over which it runs, always in order, and free from obstructions.

Modification ok the Lead Matt.

This is always taken up at the close of a, run of the lead process. The matt is stamped and roasted as completely

as possible, mixed in the slag from tin; same process, and with furnace ends from the lead process, and smelted in a,

cupola furnace, There is no definite relation of parts in the mixture. Generally, to about 40 ewt. of roasted malt

80 ewt. slag are added. It smells very rapidly, because the mixture is very fusible, and is drawn oil' six to eight times

in a day.

The products are : 1st, Slag; 2d, Matt (modification) ; and 3d, Raw Lead.

The manipulation in this process is the same as In the lead process.

Copper Matt.—The matt which falls in the treatment of the modified matt, is called copper matt. The object

is to increase the percentage of copper, and the partial extraction, at least, of the silver and lead, of which this malt

still contains no small amount. This, and flic spur process, are undertaken at the end of a, lend matt run, in the

same kind of furnace as in the lead matt process. The matt is stamped or roasted, and smelted with litharge

reduction slag, and a small percentage of fluor-spar, lime and slag of the same process, Care must be taken with the

roasting, as this matt melts more easily than lead matt, on account of its higher percentage of copper. In twenty-

four hours, about <!0 centners of copper malt, or about 30 centners of spur matt, are produced; but besides these, raw

lead and some speiss, which latter goes to the lead matt process.

Concentration Process.—By means of spuring, tin; matt has been brought up to 40 to 50 per cent, of copper
;

and in order to increase the percentage of if still more, it is now concentrated in the reverberatory furnace. Reagents

are added to it, calculated to evolve a concentration of copper matt as free as possible from iron, and suitablo for

vitriolizing. It is stamped and roasted, and mixed with quartz and heavy spar (or barytic slags from previous

runs). The use; of the baryta is to assist in slagging off the iron
; the principal object of the process being to reduce

the percentage of this metal to a, minimum.

The separation of the silver and lead is really of secondary importance, because these metals arc entirely collected

in a residue left during the course of the next operation, or that of vit rioliza.t ion. Charges contain 18 to 20 centners of

matt (of which by far the greater pari; has been washed;, and 10 to 12 centners heavy spar and quartz—the latter about

one-half to two-thirds of the mass. As before staled, this can be replaced by barytic slags.

Speiss Process.—The plumbiferous and pyritic material excerncd in the course of the lead and spur malt pro-

cesses, containing 0.4 to 0.5 per cent, of silver, anil 1 to 2 per cent, of nickel ami cobalt, is made of value by the speiss

process. It is mixed with tins hearth of oupcllation and barytic slag from the concentration-copper process, besides

some heavy spar. There result from this, speiss with 12 to 13 per cent, of nickel and cobalt, and coppor matt.
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This raw speiss is subjected to two or three meltings with various reagents, such as litharge, oupellation hearth,

highly silicious slags and heavy spar, and Anally becomes a speiss with about 0.0:! per cent, of silver, 15 per cent, of

copper, and 15 to 18 per cent, of nickel and cobalt. This operation is culled (lie desilverizing of the speiss, or the

separation of silver from it. The thus desilverized speiss is placed in a small rcverbcratory furnace with 50 to 00 per

cent, heavy spar, and 20 to 25 per cent, quartz, and refined. The result is a copper matt, and a natural speiss,

almost free from iron, with ahout 40 to 50 per cent, of nickel and cobalt, and 10 per cent, of copper. This product,

winch is an educt in so far as it is not furthor treated at the Freiberg Smelting Works, commands a good price at

the cobalt blue manufactories.

Recently, the refining and desilvering of the speiss have been accomplished at one time. The speiss is refined

with heavy spar and quartz, and after the slag is drawn oil', ahout one or one and a half times the amount by weight

of lead poor in silver, is added to the molten mass, and stirred well, the fire being increased. After this, the mass

is drawn off into some convenient receptacle ; and the products are, raw load, copper matt, and a speiss much richer

in cobalt and nickel, and containing 0.01 to 0.02 per cent, of silver.

REFINING Raw Lead.—This consists in gradually raising the heat to the melting point, and scraping off tlu

less fusible impurities which float, as scum, on the surface of the metal bath. The lead is kept at a low red heat,

and air is freely admitted to its surface.

Lead Slag, ok Raw Pkocess.—These two names really designate the same prooess, and they exist because, at

the Muldncr Works, the lead slag, besides the ores, is subjected to it, while at the Halsbruokner Works only the Piirr

ores and reagent ores having less than 0.1 per cent, of silver, are treated in this way, the lead slag from the Pils

furnace being thrown away as worthless. Such ores, of course, are also treated at the Muldncr Works.

The, object hero is to collect the small percentage of silver in an iron matt, which is afterwards roasted at the

sulphuric acid works, and provides the latter, to a great extent, with sulphurous acid gas, while the argentiferous

iron oxide which is the other product, forms the most valuable base for the composition of the slag in the lead

process, and exchanges its associated percentage of silver for the sulphur of the Galena,, in the evolution of the raw

lead. In the following remarks, the lead slag process will bo considered, but it is to be understood that it differs

from the raw prooess only in admitting to the same treatment the product from which it derives its name.

Tina Pattinson Pkocess, ok tub Concentration op Silveb in the Raw Lead.

This process was invented in the year is:!:! by Mr. Pattinson, of Northumberland, originally with the design of

desilverizing loads so poor in silver that they could not bo economically cupelled. More recently, this process has

also been applied with advantage to loads rich in silver. The plan is to make a lead richer in silver, which diminishes,

firstly, the volume of lead to be subjected to oupellation ;
and secondly, the loss of lead. The plain explanation of

the principle underlying this process is as follows :

—

A lead containing some silver is melted up in one of a row of large iron kettles, capable of containing

from 200 to 250 centners (20,000 pounds, or 10 tons), and then allowed slowly to cool, the fire being withdrawn. While

the molten lead is slowly cooling, it is carefully stirred by means of a, large perforated iron ladle. In cooling, numbers

of crystals are continually being formed and deposited in the bottom, the mother-liquor, or that part which remains

molten, containing more silver than that which crystallizes out. The ladle is run down the sides, and scraped over

the bottom of the kettle, and then drawn up slowly, and struck once or twice to permit the mother-liquor to run out

through the perforations. The crystals are then transferred to the next kettle to the right hand. The consequence

is, that at one end of the battery or row of kettles, almost pure lead is obtained, while at the other the required

richness, 1.4 to 1.5 p. c. is reached.

The purity of the lead lias especial influence on the working of the process itself, so thai the lead which is subjected

to Pattinsoning must first bo refined, in order to remove the arsenic, antimony and sulphur which it contains. The

latter substance especially must be guarded against, as it not only interferes with the proper course of the work, but

destroys the kettle itself, as a refining experiment with one of these kettles in Freiberg, and the fate of a whole

battery of them, under the charge of an incompetent man in the West, abundantly prove.

AMEUI. PHILOSO. SOU.—VOL. XIV.—104
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The point to which it is possible to carry the separation by this method is about 2
;]
per cent, of silver, according

to experiments conducted at these works. Here the formation of crystals becomes slower and slower, and the still

molten mass shows an unmistakable tendency to congeal and harden into a perfectly homogeneous mass. The explana-

tion of this is, that up to this percentage the melting point of the alloy is lower, but above this it is higher than that

of lead. Certain it is, that the melting point of an alloy of equal parts silver and lead (or even three parts of lead

and one part of silver) is higher than that of pure lead.

The process can be undertaken either with or without intermediate crystals.

1. The Two-THIBD Rystkm without INTERMEDIATE Ckystals.—The following is the manipulation of the

two-third system without intermediate crystals :

—

After the lead in the kettle has been melted, and the scum forming on the top (copper, arsenic and lead) has been

removed, the fire is almost entirely raked away, and the fire-door under the kettle opened. Water is then carefully

sprinkled on the surface of the molten lead bath. This causes the lead near the edge of the kettle to solidify. These

solid lumps are broken off and stirred into the rest of the lead, by which means the temperature of the whole mass is

evenly lowered. When this lowering of temperature has reached a certain point, the mass becomes viscous from the

beginning of the formation of crystals (which are small octahedra). Two workmen now grasp tho ladle, and sink

it into the kettle, along the sides and bottom, over which it is scraped to collect the crystals deposited

there. It is then raised by making a fulcrum of the rim of the kettle. Here it gets two good shakes, to force out tho

liquid contents of the ladle through tho holes. Tho ladle and its contents are then slid over to the next kettle to tho
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right, on a movable traveller, and the crystals are turned into it. This kettlo has been already heated, so that they

melt Immediately on being placed in it. When two-thirds of the original contents of the kettle have been transferred

to the kettle to tho right, the remainder is ladled in a liquid state into tho kettle to the left. This latter one-third is,

compared to the original mass in the first kettle, rich in silver, and tho two-thirds which have gone in solid crystals

to the right comparatively poor Those two are now treated in the same way, the two-thirds crystals from the kettle

on the left being ladled into tho middle kettle in which tho operation began, into which comes also tho one-third

mother-liquid from the kettle on the right, while one-third still richer mother-liquid goes into the next kettle to the

left, and two- thirds still poorer lead crystals go to the kettle still further to the right. Soon the whole battery is in

operation, the alternate kettles, at the close of any one operation, being empty, and the same kettles, at the close of

the next step, full. Ill order to fill up the kettles into which respectively one-third and two-thirds of a charge have

been put, refined lead, of various percentages of silver, is stamped, assayed and distributed to the different kettles
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of tlio battery ; so that load of the required percentage is always on hand to fill up any kettle. In order to compre-

hend this more clearly, let us suppose the battery to consist of the kettles A B C J) K M, and let 3 = capacity of

each kettle.

Assume that lead of a known percentage of silver is introduced into the middle kettle of the battery (G). Then

3 of crystals go to II and 1 of mother liquor to F. Each of these is filled with lead of a richness corresponding to

that of its contents, and the process is continued by allowing F and II to crystallize, whereby 2 from F are transferred

to the now empty kettle G, and 1 to E. From II, 2 are carried to I and 1 to G, which is just filled from the two

kettles next to it. This is continued, the number of kettles increasing until lead of the required silver-percentage in

one end, and of the necessary purity at the other, is obtained. In the above diagram the numbers between two

dashes represent thirds of lead which have to be added from lead at hand to fdl a kettle, but are not transferred

from any other kettle. The § of a kettlo which are carried as crystals to the right, are indicated by dotted lines

ending in arrow heads ; the full lines ending in arrow heads lead to the one-thirds, or the richer mother liquor.

2. Two-thirds System witii Iktkmediatb Crystals.

By this system § of the contents of the first kettlo are transferred to the neighboring kettle to the right, as before,

in the form of crystals, but after this is done the remaining mother liquor is treated in the same way ; the first two-

thirds of the ono original third
( 5

) being transferred as crystals to the first kettle to the left, and the remainder
J
being

ladled, as the mother liquor, into the second kettle to the loft, as thus :

B D E F G II K

It will be observed that each of these kettles represents a certain percentage of silver. The next to the last ket-

tle on the " rich lead" side is crystallized, without intermediate crystals. During the process a button is obtained

from each kettle, for analysis, in order to ascertain exactly how the concentration is.proceeding. At every kettle there

are employed two workmen who complote two crystallizations. One lireiuan attends to firing the furnaces of the

battery under direction of the foreman.
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'Poling," ok the Production of Type Metal.

The Abstrioh obtained by scraping oil' the scum which forms in the Lead Refining Process after the men!

mechanical impurities of the first fifteen minutes of melting have been removed, is divided into two parts. (1) The

Abstrich which is formed during the first half of the time. (2) Abstrich. (Abstrich consists, in general terms, of

arseniates and antimoniates of oxide of lead-)

The dcsilverization of the tst abstrich consists in molting it in a refining furnace, whereby the raw lead which

has been mechanically mixed with the abstrich is liquated, while the abstrich itself, remaining unmelted, floats on

the surface and can bo scraped through the open door of the furnace into iron pans.

The lead which is thus separated is drawn off into a hemi-spherical kettle with a long nozzle, and is poured by

means of this into a series of radiating lines of iron moulds. The desilverized abstrich is melted in cupola furnace

with coke to a load tolerably rich in antimony. In order to get rid of the copper still more completely and to obtain

a product in the form desired for commerce, it is again melted gradually in a Pattluson kettle, and the lead is entirely

freed from copper by successive formations of "Schlicker," aided by stirring with a pole of green wood. The heat

decomposes the wood, and the gases and steam which rise through the molten metal occasion a still further agitation

of the particles and bring every part to the surface. In place of poles an iron cage filled with faggots of green wood,

and fastened to the end of a long screw fitting into a nut which is supported by two iron rods to uprights in the

masonry around the kettle, is employed. Two arms like those of a letter press allow the cage to bo raised and

lowered, and at the same time turned round and round in the molten mass.

CuPELLATION.—This operation consists in a further manipulation of the Kaw Lead from flic Lead, and Load

Matt Processes after its refining and concentration. The plau is to separate flic lead and silver by an oxidizing,

melting in eontact with flame, on a covered hearth and with tho aid of an artificial draught. Tho air admitted

through the tuyeres oxidizes the lead, and the melted oxide being specifically lighter than pure load floats on top and

is easily separated from it. In this way the silver, which is with difficulty oxidized, is obtained comparatively free

from impurities, and containing from 00 to 05 p.c. of silver.

The construction of a, cupellation furnace being generally understood needs no mention hero.

After the melting of the lead the lire in tho furnace is increased.

Tho fuel consists of split faggots. About 5 to 5} cords are consumed in cupelling 350—380 cwt. of lead in 75 to

80 hours, counted from the time the lead was put in the furnace. At the same time tho fire is increased, the blast is

increased also. Supposing the lead not, to have been entirely refined, an abstrioh is first formed on tho surface of the

molten lead, and is drawn out with the scraper (a small round piece of Wood, inches in length and 1 to 2 inches in

diameter, fastened crosswise to flic end of a, long iron bar).

After these impurities have been removed, tho real litharge formation begins, and the molten oxide is run oil" by

means of little cuts made in the dam of clay by the working door. An iron mould in the shape of a rectangular

prism lacking 8 sides is placed with one open side against the wall of the furnace immediately under the working

door, and in filling, this mould cools, and the litharge is transported in largo blocks of from 10 to 17 centners to an

adjoining room, which are broken in pieces in order to separate tho red litharge from the yellow.

These arc to be distinguished :

—

1. Yellow litharge, with about 0.04 to 0.05 per cent, of silver, is smelted in the cupola furnace.

2. lied UtJuirge, with very little silver, is found in the interior of the lumps of lil barge obtained from tho cupil-

lation.

:i. Separation litharge, which is produced just before the silver blicks ; i. e. the last portion of the load separates

from the silver, and the latter suddenly assumes a bright, clear surface.

As the surface of the molten lead becomes continually lower, it is necessary to cut the groove for the melted

litharge deeper and deeper, and great skill and experience are required to prevent the rich, lead escaping with the

litharge. The absorption of the liquid lead into tho solo of the hearth gives rise to the formation of bubbles of car-

bonic acid from flic calcareous mass of which it is composed, and this gives tho eupeller a means to guide him in running

oil the litharge. The groove is not cut till this border of bubbles is about two inches wide. After so much litharge
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has run out of the first groove that the litharge mould has been filled three times, the groove is closed, and enough

refined lead is added to bring the contents of the furnace once more to the old level. Another groove is then cut

near the first one, and three moulds are filled through this; after which a third groove is cut still further to the

left, etc. After this, when the requisite amount of lead has been added, the first groove is again opened, &c, till each

groove has been used three times, at each time filling three moulds of 1(J to 17 centners each, which makes

10 ^ 17 = 432 centners.

The amount of air conducted through both tuyeres per minute is equal to 180 cubic feet.

The charge of the cupellation furnace during the litharge period requires very great skill and experience from

the cupellers. As the surface of the lead sinks more and more, the tuyeres must be more and more inclined to bring

the current of air upon it. There seems to be no difference between the chemical constitution of red and yellow

litharge. According to the most accurate results yet reached, the proportion of red lead which is obtained appear

to depend upon the purity of the lead and the length of time it takes in cooling.

The nearer the process approaches to the " Blick," the slower is the formation of litharge, till at last it can only

be continued by a very strong fire. With the exception of this part of the litharge period, the temperature during

that period must be lower than during the formation of " Abstrioh," with which cupellation begins.

Silvek Blick.—When the molten litharge becomes so small in quantity that it can no longer cover the surface

of the silver beneath it, the mass becomes suddenly very bright, and shows the sea-green color of melted silver.

Figures like (lowers and waves appear on the surface of the molten silver, and are occasioned by the covering of

fused litharge forming no longer a continuous sheet on the hath, but, becoming mores and more net-like, while the

bright silver below shines more and more through the openings, fill finally the last particles of litharge are driven to

the edge of the hearth. This is the juncture to which the name "Silver Blick'' has been applied. As soon as this

appearance ensues, the fire is quenched quiokly by throwing pails of water upon it, the blast is stopped and hot

water is poured upon the " Blick Silver " by means of an iron trough in order to cool it as rapidly as possible.

When tho "Blick Silver" to be obtained, is too heavy to bo easily handled, a " silver knife " or thin iron beam

with several branching arms on each side, is lowered down into the metal before it hardens, so that it can be easily

broken in pieces. Without this arrangement it would he very difficult to break the silver, and considerable loss

would bo likely to ensue in the effort to do so. The cover of the cupellation furnace is lifted oil and swung to

one side, and the silver is romoved to some place of security until ready for refining. This "Blick Silver" contains

still 4 to 5 p.c. of impurities, chiefly copper, lead, and bismuth, the latter having even a, greater affinity for silver than

lead. The weight of one of these "Silver Blicks " is from 3 to (1 centners. Only a, small part of the silver goes into

tho hearth or elsewhere into the pluinbiferous products of cupellation.

The solo of the hearth which is soaked with oxide of lead to a, depth of 2 to I! inches, breaks off in separate scales

from that portion of the mass into which the litharge lias not, penetrated. It is known simply as "Hearth," and is

either treated in the Lead Matt Process as a reagent, or is smelted in oupalo furnaces by itself with coke to a. pure

Raw Lead, the earthy constituents of the hearth mass forming a slag very difficult to fuse. The part of the hearth

which has not been in contact with the molten litharge is broken up and used together with new material in the

formation of the next hearth in tho cupellation furnace. By the treatment of foreign (American) ores, a " Blick

Silver" is obtained containing 0.11 to 0.15 p.c. of gold. This is treated by itself. From the cupellation of 350-380

centners of pattinsoned KawLead there result 330 centners yellow and red litharge, of which the
J
to a partis red, and

contains about 1.5 p.c. Silver. Red litharge is packed in kegs and sold, while the yellow is reduced to pure lead. The

weight of the cupellation hearth is from 38 to 40 centners.

The "Blick Silver" before reaching the fineness required for the mint must be still further refined.

Refilling of /Slick Silver,—ThU work consists of a continuation of the cupelling process, whereby the Silver is so

far purified from the other metals that it can bo immediately used by the mint without further refining.

The silver refining furnace in which this operation is conducted very nearly resembles the English roverboratory

furnace, but is smaller. It has, besides, a blast through two tuyeres situated near the lire bridge and one on each side
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of it, and instead of the immovable brick vault over the hearth a movable iron cover, which, by moans of an attach-

ment to a windlass, can be hoisted and moved to one side, as is the case with the cupollal.ion furnace.

It is necessary to prepare the material for its hearth solo at least two days before. It must be sifted as fine as

possible and moistened with water. This mass is spread upon the bard burnt (ire brick, and after being pounded

hard is scraped into a basin form, the lowest point being in the middle, and the sole being here 1J to 2 inches in

thickness. Tu the centre of this basin a hemispherical pot is made in order to allow the silver to collect, and to render

the ladling out more easy.

After all these preliminaries have been attended to, a small fire of coke is built upon the hearth in order to dry

it, whereupon the cover is put, on and luted with clay. Before the Blick Silver can bo placed in the furnace, the

hitter must be not only entirely dry, but shortly before this must have been brought to the highest possible melting

heal, as otherwise numerous cracks would appear in the hearth, and the silver would be more, difficult to melt.

The hearth must, therefore, be brought, to a bright red heat just before the Blick Silver is put in.

For this purpose, 8 or !) hours before the Introduction info the furnace of the Blick Silver, a light fire of stone

coal is kindled in the blast furnace, and this is gradually Increased until just before the Blick Silver is put in, the

furnace has reached the highest possible temperature. In placing the blocks of Bliok Silver into the furnace, care is

taken to bring them near the lire bridge, where they get the greatest amount of beat. If all has not, been put in at

once, fhi' remainder is added after the silver already in the furnace has been melted. The working door is thou

closed by an iron slab, and it, as well as all other apertures luted with clay, and the (ire increased.

If after two or three hours the silver is melted, the heat, must, still be continued, and a, weak stream of air must

be admitted to the silver bath from the tuyeres on both sides of the lire bridge. From time to time the molten metal

is stirred up with the stirring iron, in order to bring all impurities which maybe contained in the silver to the

surface. Finely pulverized hearth-mass is strewn over the surfaoe, and aids in absorbing the liquefied oxides of

bismuth and lead. It is soraped from time to time out of the working door. After several hours, during

which the temperature has been maintained uniformly, and the molten metal well stirred, a. small quantity is taken

out in the assay spoon to ascertain bow far the silver is refined. Only when the fracture shows satin lustre and per-

fectly white color is the silver of the requisite fineness. Next to these appearanoes is that of the reflecting power of

the molten bath to be observed. When any of the implements are held over the surface of the silver, a perfect

image must be observed in the latter. Very often it is found that, though the reflection is perfect, the fracture is

gray and granular, a proof that the silver has absorbed too much oxygen from the blast. As the silver in this con-

dition is brittle, and not suitable for the purpose of coining, the absorbed oxygen must be got rid of by strewing

small lumps of coke of tin; si/.e of a walnut upon the surface, whereby the. oxygen is driven oil' in carbonic acid. As

...on as it is evident that the silver is line, and can be drawn out without exhibiting cracks at the edges, it is sub-

jected to another high melting beat, in order to bring it, into the proper condition to ladle out. Before ladling out,

the blast is stopped, and a granular test, is taken—*'. «., a little of the molten silver is taken out in the assay spoon and

poured over the moistened ends of a brich broom into water, when it granulates. This is assayed to ascertain the

degree of fineness. This silver is given to the Director of the Works for assaying. After this the silver is poured

into iron pans holding 25 to :!() lbs., which must previously be coated with a, layer of clay, as must also the ladle

itself. The hitter is heated red hot before being dipped into the silver, to prevent particles of the precious metal

from adhering to it.

In this manner 20-25 centners of blick-silver can be refined in ten to twelve hours, with an expenditure of eight to

nine bushels of slaty coal.

If it is desirable to refine more silver, it can be introduced, into the same furnaces without changing the hearth.

After hulling out, the oxygenated condition of the silver shows itself in the phenomenon of spurting. Silver possesses

the curious power of absorbing oxygen in its molten state, and then suddenly giving it, up just a moment before it

congeals. This gives rise to a spurting of the silver, and to prove that during this phenomenon oxygen is really set

free from the silver, it is only necessary to strew coal dust on the surface of the metal. At, the, moment of the spurt

this coal takes fire, and burns up with great rapidity. The blocks of silver are then turned out of the moulds, and
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tlie little irregularities of surface are smoothed down with a file and brush. Its fineness must be now at least 99 per

cent, of silver. It is usually about 99.4, and contains only traces of copper, bismuth, and lead. The degree of fine-

ness is determined by a volumetric) analysis.

After the silver lias been refined, the little buttons of silver arc collected from the hearth, and put aside to be

added at the next refining, 'flic part of the hearth into which the oxides of lead and bismuth have soaked (and

which contains from 15 to 20 per cent, of bismuth, and 0.15 to 0.3 per cent, of silver) is removed, and submitted to

the bismuth separation process.

If the bliok-silver is to be treated for gold, it is freed from lead and bismuth in the manner indicated, but, instead

of being poured out into pans, it is granulated. The metal is ladled out into a cylindrical copper vessel tilled with

water. The ladle being filled is moved around and round, and the metal poured out in thin streams into the water,

whereby the silver is very finely granulated.

It makes small porous masses of silver, and in this form is most easily attacked by acid. The copper vessel lias

two pipes, one above and one below. The cold water ponrs in through the lower, ami escapes from this upper pipe.

Unless the water is sufficiently cold, granulation will not take place. The separation of the gold from the silver is

undertaken exclusively at the Halsbrtickner Smelting Works, and consists in Cue treatment of the granulated and

refined blick-silver with concentrated sulphuric acid and the addition of heat, whereby the whole of the silver is dis-

solved as "silver vitriol," while the gold which was combined with it remains behind in the form of a powder. The

operation is performed in a, dissolving or separation kettle, of cast iron, which is walled in above a blast furnace. The

kettle is covered by a copper cap during the application of heat and the period of dissolving, and a pipe is connected

with this cover, through winch the sulphurio acid vapors are conducted to a small condensation chamber of sheet

lead, intended to catch all the little particles of sulphate of silver which may be carried off mechanically. From

here flic gases axe conducted into a chimney. In the copper cover is an aperture through which the contents of the

kettle can be constantly Stirred. Six centners of auriferous silver are dissolved at one time in such a, kettle
;
and to do this

requires 12 centners of oil of vitriol, of which 5 centners are poured in at first, and the other 7 centners added from time

to time. In order that the silver may not stick fast to the bottom of the kettle, the mass must be stirred continuously

with, an iron rod. At first there is a violent disengagement of sulphurous acid, and great care is necessary in firing

to prevent the acid from boiling over. In eleven hours the dissolving is finished, and the solution is allowed to stand

for ten hours more, in order that it may cool and the gold residue may settle. At the expiration of this time the

concentrated solution of sulphate of silver is ladled into copper pans by means of a copper ladle, and transported to

a huge wooden vessel lined with sheet lead (silver precipitation vessel). It is here stirred with wooden poles
;
a piece

of old copper sheeting is put into the tank, and it is heated by the introduction of steam to a temperature of about

70° C (158° Fahrenheit). The silver precipitates in flic form of a, grayisli-whifc crystalline mud. In proportion as

the metallic silver precipitates, copper vitriol is formed.

Towards the hist, the liquor is tested for siver by chloride of sodium. When the dissolving is complete,

the liquor is allowed to stand for ten hours, in order to permit the line particles of silver to settle perfectly, and

is then drawn by means of leaden syphons, info a basin where the settling is completed. After this, the fully

desilverized liquor is conducted into the evaporation pans, where it is treated for copper vitriol. The "cement

silver" which remains in the silver precipitation vessel is sifted in a copper sieve, to get out any particles of copper

that may bo mixed with it, and is then placed in a tank provided with a false bottom, in which a sufficient number

of holes have been made for the escape of the liquid, and is well washed with hot water, until the, latter ceases to

give with chloride of barium the reaction for sulphuric acid. The waste water is collected, and as it contains

sulphate of copper in solution, it is used to dilute future charges of sulphate of silver in the precipitation tank. The

thoroughly washed cement silver is then pressed into bricks to expel the water as much as possible, and is brought,

In the form of small cylinders, into an iron retort, and heated to redness, to drive off the last trace of water. It is

then melted in Graphite crucibles in a, blast furnace, with stone-coal in masses of 410—420 pounds, and poured into

small cast-iron moulds, which have been smeared with tallow, a test of it having been previously taken to ascertain

the degree of fineness. This silver is delivered to the mint with a fineness of 09.9 per cent.
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Gold Separation Process.

If the silver is very poor in gold, two or three dissolvings of six centners refined blick-silver each, are conducted in

the same kettle, so that the gold of eighteen centners or so is concentrated in it. The gold residue so left is very

full of impurities—silver vitriol, metallic silver and anhydrous salts of copper and iron—and for its further

purification, is boiled for three hours with concentrated acid, and allowed to cool and settle, the clear liquor being

transferred to the silver precipitation vessel. It still contains anhydrous sulphate of copper and iron and metallic

silver. It is boiled with hot water in a wooden tank lined with sheet-lead, in order to dissolve the salts. This boiling

is repealed three or four times. The wash water of the boiling is precipitated with copper by itself, because a great

deal of sulphate of silver is dissolved in it. It is colored green from the iron vitriol. The thus desilverized liquid

is used to sprinkle roasted ore. The rest of the wash water of this gold is used like the wash water from the

precipitated silver, to dilute the concentrated solution of sulphate of silver. The gold residue is now twice again

well digested with 200 pounds of concentrated sulphuric acid in an iron kettle, the first time for eight hours, and the

second time for onohour. This is done for the perfect separation of the undissolved silver. From forty centners of this

material, enough auriferous residue is obtained to fill two small kettles. This is then put into a porcelain crucible,

and boiled with hot water, in order to get rid of the sulphate of silver. The wash water is continually tested for

silver.

The gold residue now, for the first time, assumes the brownish yellow color of finely divided gold. It is well

dried on plates of graphite, and then twice heated to redness, after being mixed with sulphate of soda, and boiled

with fresh acid After each boiling, it is boiled with water. It is now melted in a Hessian crucible with saltpetre,

to get out any lead that may still remain in it. After cooling, the crucible is broken, and the gold is melted ovor

again in a graphite crucible, in order to free it from the saltpetre slag. It is then poured out, 99.4 per cent, fine,

bito small cast-iron moulds, in which form it is sold. A pound of gold is worth. 400 rcichsthaler.

Bismuth Separation Process.

It, has been stated that bismuth exhibits a stronger affinity for silver than does the lead, and it is to this cause

that we are to ascribe the marked predominance of bismuth over other metals in the hearth of the refining furnace,

This hearth saturated with the last impurities which leave the silver as fused oxides, contains 20 p.c. of silver. It

is treated for bismuth as follows: The hearth is stamped fine and digested in the cold, in earthen ware vessels, with

equal parts of hydrochloric acid and water, in which the bismuth dissolves, while lead and silver remain in the residue

The bismuth solution is drawn oil' by means of leaden syphons, and the residue is washed several times thoroughly, the

wash-water being poured with the first solution into a large reservoir in which there is sufficient water. The whole,

of the bismuth is precipitated, as basic terchloride of bismuth, in the form of a white mud. This is then filtered off

and dried, after which it is molted in an iron crucible with the addition of calcined soda, coke-dust, and glass-powder,

and reduced to metalic bismuth.

VlTmor.izATioN. This process consists in boiling the completely oxidized concentration matt with

dilute sulphuric acid, by which treatment the copper is dissolved, and the silver and sulphates of the other

metals remain as residue. This solutionis allowed to stand and clarify itself, and then crystals are obtained by its

concentration. These crystals (so called raw crystals) are dissolved and the solution concentrated again, giving crys-

tals of sulphate of copper SO pure as to be lit to bring into commerce.

The concentration matt is first stamped and sifted in order to get the grains as nearly as possible of one size. It

is then roasted in the Hearth and Muffle Furnaces, but the muffles are not used in roasting it. The matt is put into

the furnace by means of iron boxes. The weight of a charge is 10-12 centners and the length oftime of roasting Lfl hours.

The roasting is begun with a light lire until the matt, by reason of its percentage of sulphur, ignites. During the

last 4 to 8 hours it requires a strong fire for the purpose of decomposing the metalic oxides. The charge is turned every

two hours (from the chimney to the lire bridge). Besides this it must bo well worked over with the shovel and the

lumps which are Conned, broken up. In front of every working door is a workman who has an eight hour shift. In

24 hours the consumption of fuel is 7 bushels of coal. The concentration matt melts so easily that in spite of the
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greatest care portions of it will adhere to the hearth sole, and these portions must be removed by an iron instrument

adapted to the purpose. Those agglutinated parts are stamped and again roasted for the oxidation of the enclosed

pieces of matt. The roasting is continued for 1 6 hours in charges of from 10-11 centners. The completely roasted matt

is drawn out of the furnaoe in Iron boxes, and transported to a mill where it is fust sifted, (lie line dust fed through

two sets of mill stones by which it is very finely pulverized, is again sifted and then placed In the dissolving tanks.

That portion of it which is too coarse to pass the sieves is stamped and roasted again in charges of 10 centners. The

solution is conducted in cylindrical vessels lined with sheet lead, and whose bottoms are made of antimonial lead.

There are at present at the Ilalsbriicke smelting works two dissolving tanks, one great and one small one, the

former capable ofholding I centners of finely pulverized roasted concentrated matt. About centners of acid of the lead

chamber (48° to 50° Bcaunie) are introduced into the larger of these vessels, and this is then diluted with twice the

bulk ofmothor liquor from previous operations.

The mixture of acid and mother liquor is heated to the boiling point by the introduction of steam, and the roasted

and pulverized matt is then stirred in with wooden stirring-instruments in small quantities, while steam is steadily

admitted. In three-quarters of an hour the material is completely dissolved. The steam is now shut off, and the

liquid allowed to stand a quarter of an hour, in order that the finely divided argentiferous residue may settle, and the

saturated solution of 40 3-42° Beaume clarify itself. In twenty-four hours, eight solutions are made in the larger

tank. After the liquid has cleared in the larger vessels, it is drawn oft
7
,
by means of leaden syphons, into the crystal-

lization tank. Such a tank has a capacity of 100 cubic feet, and holds the liquor of four solutions. All these tanks

and vessels are lined with sheet lead.

The argentiferous residue left in the dissolving tanks is well washed, in order to separate the copper vitriol,

then washed down through the cock, in the lower part of the tank, and just above the bottom, into a receptacle

beneath, where it is again well washed, and then filtered through linen cloth, and Anally dried in a furnace, and

conveyed to the Lead Process, to extract the silver.

This residue consists in the main of sulphate of lead and metallic silver, particles of Sulphur, and anhydrous

salts of copper and iron. It averages :>>0 per cent, of lead, 2 to 2.5 per cent, of silver, and 7 to 8 per cent.

of copper. I n the crystallization tanks there are suspended numerous bands of lead, to which the crystals of sulphate

of copper attach themselves. Crystallization requires from eight: to ten days.

These first crystals (raw vitriol), which, on account of the concentration of the solution, are somewhat unsightly

in their appearance, arc re-dissolvcd either in water or in mother-liquor, in other lead-lined tanks, heated, as

before, by steam.

This liquor is crystallized in the same way, and produces the crystals of copper-vitriol which are required by

commerce.

A portion of the mother-liquor which has only a strength of S5 ( Beaume" more or less, is used to dilute the

strong sulphuric add at- the commencement of vilriolization, while another portion is concentrated, by evaporation in

leaden pans, to the previous strength of 40-42° 15., and given over to crystallization. The vitriol crystals from this

part of the liquor are dissolved and crystallized again. The mother-liquor of this crystallization contains much iron,

besides all the constituents of the matt, of secondary importance, manganese, zinc, arsenic, and a considerable

amount of nickel ; and it is used to quench the red-hot ore from the roast furnaces. The mother-liquor of the

copper vitriol is used again and again to dilute the strong acid, as lias been said before, until it becomes so rich in

iron that it can no longer he used without rendering the copper crystals impure from that metal.

The pure crystals of copper vitriol arc washed in water, to hv.o them from adhering aeid, then dried on long

shelves, in a room into which warm air is admitted, and dually packed in barrels and sold.

The MANUK'ACTinuo ov SULPHURIC Acid.

I. Form and Composition of the Ores and Products rich in Sulphur which are adapted to this Process :—

There are applied to the production of sulphuric acid,

AMEltl. PHILOSO. SOC.— VOL. XIV—10G



422 SMELTING PROCESSES

1) TUc raw matt from the load slag process : and

2) The blendio and pyritic Durr and flux ores which come to the lead slag process. These cither in natural

lumps (or in agglutinated masses resembling lump ore), or stamped, or pulverized.

The sulphur of the raw matt amounts to 32-25 per cent. ; that of the lump ore, 32 35 per cent. ; and that of the

powdered ores, 38-80 per cent. Ore lumps arc prepared artificially as follows :
—

Rich and infusible on- dust is well mixed in a large wooden taidc, and moistened with dilute sulphuric acid. The

mass is then worked over with a wooden rake, pressed into iron moulds, cut into small cubes, and dried on the iron

slabs over the condensation canal of the roasting furnace. In this manner these acquire such firmness that they can

be roasted in kilns just like natural lump ore. The cause of this solidity is to be found in the formation of sulphates

of zinc and alumina, compounds which are not easily decomposed by heat.

All these lumps (natural and artificial) arc roasted in kilns, but the ore dust is desulphurized in Gerstciihofer's

dust roasting furnace.

The kilns are a kind of cupola furnace in their main features. The inside is a space either like a parallclopipedon,

or like the frustrnm of a pyramid in form. They are of many different sizes. The high kilns are principally used in

the roasting of the raw matt, and the low kilns in roasting the lump oren and ore lumps.

On the workman's side of these kilns are openings at different heights from the ground, through which the work-

man can reach all parts of the mass within, by means of suitable iron instruments, and loosen it. The kiln is put in

operation by the workman filling it two-thirds full of already ignited raw matt, then kindling a fire underneath, and

after the walls of the furnace are red hot, letting in the charge of raw matt through tho roof.

The raw matt burns of itself by virtue of its percentage of sulphur. After the lapse of a few hours, a portion

of the charge is drawn out of the opening nearest to the sole of tho kiln, and this causes the whole superincumbent

ma-ss to sink, leaving place at the top for a new charge of raw matt. The new charge is distributed evenly over the

surface of the already ignited portion.

About 18-20 centners of raw matt is introduced at once or a charge, and Ibis is repeated about every twelve hours.-

Tin; introduction of the charge always follows tho drawing out of a part from below. The interior of a Gerstenbofer

furnace is a space iu the form of a rectangular prism, across which from side wall to side wall a great number of

triangular prisms of burnt clay are inserted, with one of their faces upwards.

There are two narrow slits in the roof of the furnace, through which tho ore dnst is fed through rollers.

Under these slits are two larger triangular prisms, having their edges up, so that tho pulverized ore, falling

upon these first, is diverted to the right and left, and falls through the entire height of the furnace, resting a short

time on each bar. These roast, bars must be previously boated to redness by a fire kindled in the furnace itself, but

gradually withdrawn as the ore itself ignites.

The powdered on; which collects on the flat sides of tho roast bars is ignited by them, and once fairly ignited,

evolves such a heat that all other lire is unnecessary. The atmospheric air requisite for combustion is partially intro-i

duced through numerous ail- boles in the workman's side of the furnace, and (in ease more air is needed than these

can supply) by means of a ventilator. Willi ibis exception the furnace is closed, and the products of combustion, of

which sulphurous acid forms the greater part, are collected.

The feed is continuous, and 40 cut. pulverized ore can be roasted in such a furnace in one day.

The gases are first conducted through a condensation chamber, in which the greater part of the arsenious acid

condenses, and from here through a subterranean canal (which also serves to condonse the still remaining arsenious

acid and small particles of ore carried forward by the draught) to the lead chamber, where, by the necessary nitric

acid and steam, sulphuric acid' is formed. The atmospheric air required to convert tho sulphur into sulphurous acid

Bows into the furnace, and from there it goes with the roast gases into the lead chamber. The amount of sulphurous

acid in the products of combustion does not exceed fl-7 per cent, by volume, and indeed in the roasting of the raw

mitt; it is not above i per cent. The load chambers are large rooms lined with sheet lead, in which the formation of

sulphuric acid takes place. The lining sheets of lead hang from a strong scaffolding and are soldered together witli

lead. A "system" of chambers consists generally of ono entrance chamber, two main chambers, and two roof

chambers which are connected with each other by strong leaden pipes. The entrance chamber receives tho nitric acid
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necessary for the oxidation of the sulphurous acid. The main part of the process takes place in the two middle inter-

mediate chambers, and the roof chambers arc designed to condense the particles which have been mechanically car-

ried by the gases through the other chambers. The roast gases escape here through a chimney into the open air, the

greater part of the sulphurous acid having been converted into sulphuric acid. The gases that thus escape arc principally

brown vapors of hyponitric and nitrous acids, nitrogen and a small quantity of sulphurous acid, and some steam.

The steam necessary for the process is generated in a steam boiler outside of the lead chamber building, and is con-

ducted through a cast-iron pipe either through the sido or better through the roof of the lead chamber, and it inns'

have a certain tension on leaving the pipe in order that it may disseminate itself over the whole interior space.

The nitric acid which is required in the production of sulphuric acid is made from Chili saltpetre and sulphuric

acid of 60° li. The decomposition of the saltpetre (nitre) takes place in close cast-iron retorts, underneath which is a

lire place and both ends of which are closed by movable iron doors. 2:10 lbs. of sulphuric acid and 250 lbs. of saltpetre

are put at one lime into a retort of this kind and this is repeated every two days. The nitric acid gas mixed with

peroxide of nitrogen is condensed in earthen jars (Woulfe's jars) containing water.

From t centner of sal tpetre 1 50 lbs. of nitric acid are obtained, or 60 p. c. nitric acid of 86° B. This nitric acid which

condenses in the first jar has a strength of 40°-45° B., in the last jar about 15° B. The jars arc connected by earthen

nocks in the usual manner.

As secondary produot of this part of the sulphuric acid manufacture are 3110-340 lbs. of sulphate of soda (Glauber

Salt). At the Muldner works there are throe such systems of load chambers, the first containing 94,000, the second

134,000, and the third 100,000 cubic feet. The lead chambers of the Halsbriickner Works enclose 159,000 cubic feet.

In Hie lead chambers the sulphuric acid is obtained as hydrated acid of 48° to 50" B., and containing a largo percentage

of arsonious acid. The acid collects in the bottom of the chamber, and must bo drawn off from time to time into a

basin provided for its reception. For greater facility in observing the strength of the acid, dropping apparatuses arc

introduced at different places on the sides of the lead chamber whore the newly formed acid, trickling down the

inside of the walls, is caught and allowed to drop into a little lead cup, from which it is again conducted

into the chamber by a leaden pipe. In this way it is easy to tost the strength Of the acid and thus to regulate the

amount of steam, nitric oxide, &c, which are to be admitted. The height of the acid in the chamber is ascertained

by means of glass tubes fastened into the sides like the float water-guagc of a steam boiler. If the acid in the

little cups shows a tendency to exceed 50^ B. in strength, either loss nitric oxide gas must bo admitted, or the amount

of steam increased. A system of lead chambers enclosing 94,000 cubic feet can produce daily 50-00 centners of

sulphuric acid of 60° B., and the consumption of nitric acid amounts to 5-6 centners in 24 hours. A system of 1(50,000

cubic feet can produce 100 cwt. of sulphuric acid of 66° I'.., with a consumption of nitric acid of 8-10 cwt.

A normal run in this process is indicated partly by the warmth of the leaden walls (occasioned by the chemical

processes going on inside), partly from the regular and rapid dropping from the dropping apparatus into the leaden

cup before described, and lastly from the brown color of the gases which escape from the roof chambers. In order

to be able to observe the color of these gases more perfectly, two small glass windows are inserted into the opposite

sides of the chamber.

II' flu- escaping gases are colorless or bright yellow it is an evidence that there is a lack of nitric oxide.

The purification of the acid of the load chamber from arsonious acid is accomplished by means of sulphydric acid

which precipitates it as tersulphide of arsenic. The sulphydric acid is producod from a raw matt tree from zinc,

which is obtained by smelting lump-ore free from blende without roasting and with slag in a cupola furnace.

This raw matt is broken into small pieces and treated with dilute sulphuric acid in a gas-llask with the assistance

of heat from steam which is conducted around the flask. To aid the wanning, these llasks arc surrounded by iron

jackets, The gas is led through a leaden pipe into a waste vessel partly filled with water, whoso use is firstly to

wash the sulphydric acid, and secondly to furnish a means of observing the course of the operation.

The residue which remains in the gas-flask and which is very rich in silver is carried to the smelting furnace.

The solution of iron vitriol resulting from this production of sulphydric acid is evaporated to saturation, and then

transferred to crystallization tanks, and crystallized in the same manner as copper vitriol. The centner of Green
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vitriol brings one Thaler 10 neugroschen "(one dollar). Tlio sulpbydrio acid gas pours out into the precipitation

tower, a large cylindric structure lined with sheet lead, which it entirely fills. Over this precipitation tower is a

reservoir containing Hie still impure acid of the lead chamber which is allowed to trickle into the tower through

openings in the bottom of the reservoir. As the acid enters it becomes saturated with the sulphurated hydrogen and

the arsenic is precipitated in the form of a yellow mud. The sulphuric acid along with this arsenic mud runs into

vats at the bottom of the tower and is allowed to stand till the latter lias almost entirely settled, when the former is

pumped up again into the reservoir, and again allowed to trickle down the sides of flic tower, till a portion in a beaker

glass shows little or no arsenic after being saturated with sulphydric acid and allowed to stand for some time. A
pumping apparatus is used to carry the purified sulphuric acid from the vats at the bottom to the reservoir on the; top

of Hie tower. Tt consists of a small steam engine with horizontal cylinder, which moves the piston in an air

cylinder, compressing the air through tubing in an air fight vat into which the acid lias been previously run.

The tcrsulphidc of arsenic is permitted to settle as perfectly as possible in lead-lined wooden tanks, the acid being

decanted off as completely and clearly as possible by leaden syphons and run into the evaporation pans.

The yellow arsenic mud is washed thoroughly with water to get lid of the sulphuric acid. This is done in filtering

vats lined with lead and provided wit li numerous apertures in the bottom by which the wastewater can escape.

The purified arsenical precipitate is taken out to the drying hearth, where it is freed of its water and transferred to the

arsenic works for further treatment.

Evaporation of the purified sulphuric acid. This is undertaken in leaden pans, of which there arc four on the

same level or in terrace form one above the other. The pans must be very shallow to facilitate the evaporation, and

the acid must not be more than 13 to 15 inches deep in any part of the vessel.

The degree of concentration to which the sulphuric acid is brought, in this operation is exactly 60° B. A stronger

acid would attach the lead at that temperature.

The foremost, pan in which is the acid of 60° 13. rests directly on the iron plates over tho fire place. The acid to

be concentrated is transferred from one pan to the other towards the fire, so that the last pan into which it comes is

directly over the fire place, while thelirst one filled is furthest from the lire.

The steam from the evaporation, strongly impregnated with acid, escapes into the open air through a, long hood

connecting with a chimney which is so arranged as to hang directly over the pans.

Stone coal is used as a fuel for the evaporation. This process is continuous, i. c, as much acid is let into the

hindmost pan to be concentrated as of tho 60° 13. acid is taken out of the pan over the lire place. The further con-

centration of the 00° 13. is undertaken in a platina retort of several cubic feet contents. Tho 60° Ik acid is boiled in

this platina retort,, and the strong acid vapor conducted through an aperture in the platina cover through a helix

which rests in a vessel tilled with cold water, ami into a receptacle under the end of the helix for the collection of the

condensed vapor. This is removed to the evaporation pans, and again concentrated witli the rest. Tho sulphuric

acid of (>(>'
' I!, strength being specifically heavier than the weaker acid, sinks to the bottom of the retort, whence it

is removed by means of a platina, syphon. This acid is run into glazed earthen ware pitchers and tilled from these

into carboys.

It is ()(i'
J I!, perfectly colorless and transparent and oily, has specific gravity 1.84, and is tolerably pure hydrate

of sulphuric acid From decomposition of the little organic materials of which the air is always more or less full, it

gets very often a brown color. The carboys are covered with willow withes, and are each packed i n a, box with straw,

the neck just protruding a little above the lid. After being filled they arc closed by earthen wan; stoppers, and sealed

with melted sulphur and sand.

The centner of sulphuric acid of (i(i 13. is worth 2 thalcrs ($1.50), exclusive of the packing and carboy which costs

2 i iii-ii groehen (07 cts.). Some (10 > 13. acid is sold also at 1 thaler 12 n. gr. ($1.05). The cut. of unpurified sulphuric

acid of 60' 15. is sold for I thaler 21 n. gr. (81 cts). This is now extensively used to decompose the phosphates in tho

superphosphate manufactories.

Tin.; Manufacture of Various Arsenical Articles of Commerce.

The arsenic works are employed in the production of arsenious acid, metallic arsenic, and various sulphides of

arsenic. The arsenical dust from the condensation chambers of the Koasting Furnaces furnishes the most of the
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material from which these products arc derived, but besides those certain Purr and lead ores, very rich in sulphide of

arsenio, are treated directly for this metal. The process is carried on in furnaces closely resembling the English

Reverberating furnace with coke as the fuel. The furnace is connected with a very long condensation canal of brick

in -which the deposition of arsenious acid takes place.

The arsenical dust is brought upon the hearth through two holes in the roof of the furnace in charges of 10 centners,

and is then spread out and submitted to a red heat. One workman has charge of such a furnace for 8 hours.

The arsenious acid contained in the dust is sublimed by the high heat and passes from the furnace into the canal.

During the sublimation the workmen must continuously stir up and loosen the charge. In 24 hours 40-50 centners of

such dust are treated and the expenditure of fuel is 10 bushels of coke.

The tine particles of ore contained in the dust remain upon the solo of the furnace either as powder or in a melted

condition, and as they are very rich in lead and contain some silver, they are taken back to the cupel furnaces and

mixed with the other argentiferous leads, form the charge Cor the lead process, but only when they have accumulated

lo such an extent as to leave no room on the hearth for a fresh charge,

The roasting of the arsenical ores is conducted in a similar manner to the roasting of the pyritic ores in the

Reverberatory furnace.

The dearsenized ore is again roasted. The dust which settles in the condensation canal isaiine white crystalline

powder. When several hundred centners of this powder have collected in the canal, the latter is cleaned out, the ar-

senious acid being packed in barrels made of strong staves and lined with paper. The centners is sold for 2,[- thalers

($1.09). It is applied to the manufacture of pigments, and in che manufacture of glass, in dyeing, and lately in enor-

mous quantities in the preparation of aniline colors. That pari, of the arsenious acid which settles in the part of tho

canal nearest to the furnace is usually mixed to a certain extent with line particles of ore dust, which have boon me-

chanically carried along with it, and this is especially used in the fabrication of "White Glass" so called. This

"White Glass " is nothing more or less than melted arsenious acid. It is a homogenous mass translucent and slighty

yellow to milk white, with conchoidal fracture and strong vitreous lustre!. The manufacture of "White Glass"

is accomplished in small iron kettles which are placed over tin; lire place, their rims just reaching the level

of tho brick roof of the latter. Movable iron covers shaped like stove pipes and narrowing towards the

lop are placed over these kettles, and oonneot at their upper ends with the chimney. These covers are 3

to 4 feet in height and about 1| feet in diameter at the base. The Process depends upon the property of the arsen-

ious acid to sublime before it melts. Tho heat sublimes the arsenious acid which melts and settles on the hot walls

of these covers. When so much has collected there that the gases can no longer find egress to tho chimney, the

covers are taken off, and the " White Glass" knocked out of them and packed in kegs or barrels lined with paper.

Only a small portion of the arsenious acid escapes into the chimney. The impurities remain behind in the botttom

of the kettle.

The least admixture of soot or sulphur causes rough and streaky glass. The sublimation point of arsenious acid

is somewhere about 230° 0.

Manufacture of Red Giass.

The ores containing arsenical and iron pyrites are used in the process. The percentage of arsenic varies from

1 to 1 3 p. e.

The ore is distilled in clay retorts similar to those employed in the manufacture of illuminating gas. The sulphide

of arsenic sublimed by the lire of stone coal beneath the retorts, deposits in boxes of sheet iron inserted into the small

ends of the retorts, partly as powder and partly in a melted state.

The residue winch remains in tho retort contains very little arsenic, but consists principally of a magnetio

sulphide of iron somewhat like magnetic pyrites. H is broken into small pieces, aaid delivered to the sulphuric acid

works to be used in making sulphuric acid. The arsenic collected in the iron boxes is a heterogeneous and variously

colored mass, possessing a, stony appearance on fresh surfaces of fracture.

In order to convert the materia] into "Red Glass" it is first purified by melting it up in cast-iron kettles, and
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stirring it thoroughly when in a liquid state by means of iron roils in order to bring the impurities to the surface,

whence they can be removed.

The desired shade of color is then obtained by adding either sulphur or metallic arsenic.

By adding sulphur the color is made a darker red, and by arsenic a brighter red. On cooling, this material forms

a homogeneous mass of cherry red color. In general terms it may be stated to be a sulphide; of arsenic, in which the

percentages of the component elements vary according to circumstances.

This "Bed Glass" is known in the arts as Realgar, and is worth from 12 to 15 Thalers ($!) to 11.25) per cent.

It is used by tanners to remove the hair from the hides.

" Yellow Glass" is also a sulphide of arsenic with a higher percentage of sulphur, and is prepared in a similar

manner.



ARTICLE IV.

THE ARAWAOK LANGUAGE OF GUIANA IN ITS LINGUISTIC AND ETHNOLOGICAL RELATIONS.

1SY D. O. B1MNTON, M. I).

Read Aug. 10, 18T0.

Tlie Arawaoks arc a tribe of Indians who at present dwell in British and Dutch Guiana, between the Corentyn

and Pomeroon rivers. They oall themselves simply lukkunu, men, and only their neighbors apply to them the con-

temptuous name aruae (corrupted by Europeans into Aroaquis, Arawaaks, Aroacos, Arawacks, etc.), meal-eaters,

from their peaceful habit of gaining an important article of diet from the amylaceous pith of the Mauriiia Jlexuosa

palm, and the edible root of the cassava plant.

They number only about two thousand souls, and may seem to claim no more attention at the hands of the

ethnologist than any other obscure Indian tribe. But if it can bo shown that in former centuries they occupied the

whole of the West Indian archipelago to within a lew miles of (lie shore of the northern continent, then on the question

whether their affiliations are with the tribes of the northern or southern mainland, depends our opinion of the course

of migration of the primitive inhabitants of the western world. And ir ibis is the tribe whose charming simplicity

Columbus and Peter Martyr described in such poetic language, thou the historian will acknowledge a, desire to

acquaint himself more closely with its past and its present. It is my intention to show that such was their former

geographical position.

While in general features there is nothing to distinguish them from the red race elsewhere, they have strong

national traits. Physically they arc rather undersized, averaging not over live feet four inches in height, but, strong-

limbed, agile, and symmetrical. Their foreheads are low, their noses more allied to the Aryan types than usual with

their race, and their skulls of that form defined by craniologists as orthognathic brachyeephalie.

From the earliest times they have borne an excellent character. Hospitable, peace-loving, quiok to accept the

humbler ails of civilization and the simpler precepts of Christianity, they have ever offered a strong contrast to their

neighbors, the cruel and warlike Caribs. They are not at all prone to steal, lie, or drink, and their worst faults are

an addiction to blood-revenge, and a superstitious veneration lor their priests.

They are divided into a number of families, over lil'ty in all, the genealogies of which are carefully kept in the

female line, and the members of any one of which an! forbidden to intermarry. In this singular institution they

resemble many other native tribes.

LANGUAGE.

The earliest specimen of their language under its present, name is given by Johannes do Laet in his Novuk Orhu,

S6U Deicriptio India; Ocridentalis (Lugd. Bat. 1688). It was obtained in 1598. In 1738 the Moravian brethren

founded several missionary stations in the country, but owing to various misfortunes, the last of their posts was given

up in 1808. To them wo owe the only valuable monuments of the language in existence.

Their first instructor was a, mulatto boy, who assisted them in translating into the Arawack a life of Christ. I

cannot learn that this is extant. Between 1748 and 1755 one of the missionaries, Theophilus Schumann, composed a

dictionary, Deutsch-Arawahisohe* Wwrterbuch, and a grammar, BiuUch-Arawakhahe Sprachlehre, which have remained
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in manuscript in (.lie library of the Moravian community at Paramaribo, Schumann died in 1700, and as lie was the

first to compose such works, the manuscript dictionary in the possession of Bishop Wullschlagel, erroneously referred

by the late Professor von Martins to the first decade of the last, century, is no doubt a copy of Schumann's.

In 1807 another missionary, C. Quandt, published a NacUricM •von Surinam, the appendix to which contains the

best published grammatical notice of the tongue. The author resided in Surinam from L769 to 1780.

Unquestionably, however, the most complete and accurate information in existence concerning both the verbal

wealth and grammatical structure of the language, is contained in the manuscripts of the Rev. Theodore Schultz, now

in the library of the American Philosophical Society. Mr. Shultz was a Moravian missionary, who was stationed

among the Arawacks from 1700 to 1802, or thereabout. The manuscripts referred to are a, dictionary and a grammar.

The former is a, quarto volume of (123 pages. The first, 585 pages comprise an Arawack-German lexicon, the

remainder is an appendix containing the names of trees, stars, birds, insects, grasses, minerals, places, and tribes.

The grammar, Orammattikaluche BUlze von der Aruwakkiechen SpraoTie, is a 12mo volume of 178 pages, left in an

unfinished condition. Besides these he left at bis death a translation of the Acts of the Apostles, which was pub-

lished in 1850 by the America,!] Bible Society under the title Act Apostelnu. If is from those hitherto unused sources

that I design to illustrate the character of the language, and study its former extension. >

PHONETICS.

The Arawack is described as "the softest of all the Indian tongues." 2 It is rich in vowels, and tree from

gutturals. The enunciation is distinct and melodious. As it lias been reduced to writing by Germans, the Gorman

value must be given to the letters employed, a fact which must always Ik; borne in mind in comparing it with I be

neighboring tongues, nearly all of which are written with the Spanish orthography.

Tin; Arawack alphabet has twenty letters : a, b, d, e, g, h, i, j, k, 1, m, n, o, p, q, r, s, t, n, w.

Besides these, they have a, semi-vowel written , the sound of which in words of the masculine gender approaches

1, in those of the neuter gender r. The and u, and the t and d, are also frequently blended. The w has not the

German but the soft English sound, as in toe. The German dipthongs bb, oc, eu, ei, ii, are employed. The accents

are the long % the acute ", and that indicating the emphasis '. The latter is usually placed near the commencement

of the woi'd, and must be carefully observed.

NOUNS.

Like most Indians, the Arawack rarely uses a noun in the abstract. An object in bis mind is always connected

with some person or thing, and this connection is signified by an affix, a, suffix, or some change in the original form

of the word. To this rule there are some exceptions, as bahii a, bouse, iiba a, stone, Ititini a woman. Ddddikdn hiitru,

I see a woman. Such nouns are usually roots. Those derived from verbal roofs are still more rarely employed inde-

pendently.

Numhuus. The plural has no regular termination, Often the same form serves for both numbers, as is the ease

In many English words. Thus, {time fish and fishes, eiba stone and stones, kSnsiti a lover and lovers. The most

common plural endings are ati, Uti, and unit, connected to the root by a, euphonic letter; as uju mother, vjunuti

mothers, itti father, ittinaii fathers, kaneisria a loved oik?, kansiesiannu loved ones.

Of a dual there is no trace, nor does there seem to be of what is called the American plural (exclusive or in-

elusive of those present). But there is a peculiar plural form with a singular signification in the language, which is

i Since reading this article before the Society, Prof, S. S. HaUleman has shown me a copy of a work willi the title :
" Die Gfeachichte von der Martanooehe,

Attferttehung und Himme]faJvri tmwf &erm and Heilandea Jean ChrUH. tteberaetzt in die Aruwaclciache Sprache und erJelarend wmechriebeni Philadelphia : <•<<!.

rwsU i"!i Carl lint, 1799," s-vo, puses 21.",, the e Wank leaf, then hi pages of " Amnerkungen." There is also a second title, In Arawack, ami neither title

page is Included In the pagination. The Arawack title begins: " Wadatyahun Wwtaaada goanti, Wappuaaida goanti baddia Jeaua Ghrietua," etc, The remarks

at the end are chiefly grai atlcal and critical, and contain many valuable hints to the student of the language. I have no doubt this book Is the Life of

Christ mentioned In the text. The name of the translator or editor Is nowhere mentioned, but i have no doubt Mr. Schultz wrote the " Anmerkungen," and

read the proof, as not only are his grammatical signs ami orthography adopted throughout, hut also wo know from other sources that he was in Philadelphia

at that time.

« Brett, The Indian Triha: of Qitriana, p„ 117 (London, 1808).
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worthy of note. An example will illustrate it ; illi is father, plural iUinaU ; wattinaii is our father, not our fathers,

as the form would seem to signify. In other words, singular nouns used with plural pronouns, or construed with

several other nouns, take a plural form. I'cfms Johannes mutii vjihuUa, the mother of Peter and John.

Genders. A peculiarity, which the Arawaek shares with the Iroquois * and other aboriginal languages of the

Western continent, is that it only has two genders, and these not the masculine and feminine, as in French, but the

masculine and neuter. Man or nothing was the motto of these barbarians. Regarded as am index of their mental

and social condition, this is an ominous fact. It hints how utterly destitute they arc of these high, chivalrie feelings,

which with us centre around woman.

The termination of the masculine is a, of the neuter U, and, as I have already observed, a permutation of the

semi-vowels I and r takes place, the letter becoming I in the masculine, r in the neuter. A slight difference in many

words is noticeable when pronounced by women or hymen. The former would say keratin, to marry .; the latter

kerejun. 'Hie gender also appears by more than one of these changes :
ipilUn, groat, strong, masculine; ipirrun,

feminine and neuter.

There is no article, either definite or indefinite,, and no- declension of nouns.

PB0N0UN8.

'I'lic demonstrative and possessive personal pronouns are alike in form, and, as in other American languages, are

Intimately incorporated with the words with which they are construed. A single letter is the root of each : d I, mine,

J thou, thine, Hie, his, t she, her, it, its, w we, our, h you, your, n they, their; to these radical letters the indefinite

pronoun UlckiialiM, somebody, is added, and by abbreviation the following forms are obtained, which arc those usually

current :

dakia, daf, *•

bokkia, bid, ttl0U-

likia, ]l °-

turrehai, sh(5
>

'

lt

wakia, wai ;

,

w0 -

hukia, hui, y«»-

nakia, nai,. they.

Except the third person, singular, they are of both genders. In speaking, the abbreviated form is used, except where

lor emphasis the longer is chosen.

In composition they usually retain their first vowel, but this is entirely a question, of euphony. The methods of

their employment with nouns will be seen in the following examples :

UisiquaTiU,

dfissiqua,.

bussiqua,

lUssiqua,

tussiqua,

w&ssiqua,

hussiqua,

nassiqua,

'iiju,

da.iju,

buju,

a house.

my house.

thy house.

his house.

her, its house.

our house.

your house,

their house.

mother,

my mother,

thy mother.

.: Btudet PMiologiqtm mr qmlquee Lmffuei Sawayts ''' VAmeriqite, \>. 87 (Montreal, 1806).
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luju,

luju,

watjunattu,

hujuattu,

naijattu,

waijunuti,

hujunuti,

naijunuti,

his mother,

her mother.

our mother,

your mother,

their mother,

our mothers,

your mothers.

their mothers.

Many of Uie.se forms suffer elision in speaking. Tui father, datti my father, watUnatti our father, contracted to

wattinti {watti rarely used).

When thus construed with pronouns, most nouns undergo some change of form, usually by adding an affix
;

bdru an axe, ddbarun my axe, iuli tobacco, dqjulite my tobacco.

ADJECTIVES.

The verb is the primitive part of speech in American tongues. To the aboriginal man every person and object
presents itself as either doing or suffering something, every quality and attribute as something which is faking place
or existing. His philosophy is that of the extreme idealists or the extreme materialists, who alike maintain that
nothing is, beyond the cognizance of our senses. Therefore his adjectives are all verbal participles, indicating a state
Of existence. Thus iixaatu, good, is from Ussdn to be good, and means the condition of being good, a good woman or
thing, iissati a, good man.

Some adjectives, principally those from present participles, have flic masculine and neuter terminations i and u
in the singular, and in the plural i for both genders. Adjectives from the past participles end in Hie singular in fata
or ussia, in the plural in annu. When the masculine ends in illi, the neuter takes urru, as wadihilli, wadikurru,
long.

Comparison is expressed by adding ten or kin or adin (a verb meaning to be above) for the comparative, and
apudi for the diminutive. Ubura, from the verb uburau to be before in time, and adiki, from adikin to be after in

time, are also used for the same purpose. The superlative has to be expressed by a circumlocution; as tumaqua
aditu ipirrun turreha, what is great, beyond all else ; bokkia ilssd dduria, thou art better than I, where the last, word
is a compound of dai UWtiria of, from, than. The comparative degree of the adjectives corresponds (,o the intensive

and frequentative forms of the verbs; thus ipirrun to bo strong, ipirru strong, iplrruUn and ipirrubessabun to be
stronger, ipirrubetu and ipirrubessabutu stronger, that which is stronger.

The numerals are wonderfully simple, and well illustrate how the primitive man began Ids arithmetic They
are :

—

1 abba.

2 biama, plural biamannu.

') kabbuhin, plural kubbuhininnu.

4 bibiti, plural bibitinu.

5 abbatekk&be, plural abbatekabbunu.

(i abbatiman, plural abbatimanninu.

7 biamattiman, plural biamattimanninu.

8 kabbuhintiman, plural kabbuhintimannlnu.

bibiiiman, plural bibitituiuanninu.

10 biamanfekdbbe, plural biamantek&bunu.

Now if we analyze these words, we discover that abbatekkdbc live, is simply abba one, and akkabu hand
; that the

word for six is literally "one [linger] of (he other [hand]," for seven "two [lingers] of the other [hand]," and so
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on to ten, which is compounded of biama two, and akkabu hands. Would they count eleven, they say abba kutihibena
one [toe] from the feet, and for twenty the expression is abba lukku one man, both hands and feet. Thus, in truth,
they have only four numerals, and it is even a question whether these are primitive, for kabbuhin seems a strength-
ened form of abba, and bibuli to bear the same relation to Mama. Therefore we may look back to a time when this
nation knew not how to express any numbers boyond one and two.

Although these numbers do not take peculiar terminations when applied to different objects, as in the languages
of ( !entral America and Mexico, they have a great variety of forms to express the relationship in which they are used.
The ordinals are :

atenennuati,

i biama Ueli,

wak&bbuhinteti,

To the question, TTow many at a time',' the answer is :

likinnekowai,

biamanuman,

If simply, How many? it is :

abbahu,

biamahu,

If, For which time? it is :

first.

second.

our third, etc.

one alone.

two at a time, etc.

one.

two.

tibiakuja,

tibiamatt<Stu,

for the first time.

for the second time.

and so on.

VERBS.

Thejerbs are sometimes derived, from nouns, sometimes from participles, sometimes from other verbs, and have
reflexive", passive, frequentative, and other firms. Tims from lana, the name of a certain black dye, comes lannatiin
1.0 color with this dye, alannatunna to color oneself with it, alannattukuttun to let oneself be colored with it, alanatlu-
kllttunnua to be colored with it.

The infinitive ends in in, Un, An, tin, unnua, in, and An. Those in in, Un, !,n, and &n are transitive, in unnua
are passive and neuter, the Others are transitive, intransitive, or neuter.

The passive voico is formed by the medium of a verb of permission, thus :

amalitin,

amalitikittin,

amalitikittunnua,

assimakin,

assimakuttiin,

assimakuttunnua,

The personal pronouns are united to th

to make,

to let make.

to be made.

to call,

to lot call,

to be called.

.lie verbs as they arc to the nouns. They precede all verbs except those
whose infinitives terminate in in, in, and tin,, to which they are suffixed as a rule, but not always. When they follow
the verb, the forms of the pronouns are either de, bu, i he, n she, it, u, hn, je or da, ba, la, la, ma, ha, na. The latter
are used chiefly where the negative prefix m>, ma or maya is employed. Examples :

hallikebbede,

hallikebbebn,

hallikebben, to rejoice.

I rejoice,

thou rejolcest.
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hallikebbli,

hallikebb&n,

hallikebbeu,

hallikebMhti,

hallikebbeje,

majfcuquada,,

niajaui|iiaba,

majtaquala,

maj&nquata,

majauquawa,.

majauquaha,

majauquann,.

majauquan, to remain.

bo rejoices.

she rejoices.

"WO rejoice;.

you rejoice.

they rejoice.

I remain,

tliou remainest.

he remains,

she remains.

we remain,

you remain,

they remain.

Moons and Tbnseb. Their verbs have four moods, the indicative, optative, imperative, and infinitive, and live

tenses, one present, throe preterites, and one future. The rules of their formation are simple. By changing the

termination of the infinitive into a, we have the indicative present, into U the first preterite, into buna the second

preterite, into kuba the third preterite, ana into pa the future. The conjugations are six in number, and many of

the verbs are irregular. The following verb of the first conjugation illustrates the general rules for conjugation :

to walk.

Indicative Mood.

ayt'Jtaddin,

Present tense :

dayahadda,.

bujabadda,

lnjahadda,

tiijahadda,

wayahadda,

hujahadda,

nayuluidda,.

First preterite—of to-day :

dayahaddibi,

bujabaddibi,.

lfjahaddibi,

tujahaddibi,

wayahiiddibi,.

hujahaddibi,.

nayahaddibi,

Second preterite—of yesterday or the day before.

dayahaddibi'tna,

bnjahaddibiina,

lijahaddibuna,

tujahaddibiina,

wayahaddibi'ma,

hujahaddibi'ina,

nayahaddibiina,

I walk,

thou walkcst.

ho walks,

she walks,

we walk,

you walk,

they walk.

I walked to-day.

thou walked to-day.

lie walked to-day.

she walked to-day,

wo walked to-day.

you walked to-day.

they walked to-day.

I walked yesterday or the day before,

thou walked yesterday or the day before,

he walked yesterday or tin; day before,

she walked yesterday or the day before.

wo walked yesterday or the day before.

you walked yesterday or the day before.

they walked yesterday or the day before.
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Third preterite—at .some indefinite past time :

dayah&ddakuba,

bujah&ddakuba,

lijah&ddakuba,

tujabfiddakuba,

wayah&ddakuka,

hujah&ddakuba,

nayah&ddakuba,

Future :

Present

:

First preterite :

Second preterite :

Third preterite :

dayahfiddipa,

bujab&ddipa,

Hjah&ddipa,

tujah&ddipa,

wayah&ddipa,

hujabaddipa,

nayabaddipa,

Optative Mood.

dayahaddama or dayahaddinnika,

dayahaddinnik&biraia.

dayahaddinbiin&ma.

dayahaddinnikubftma.

1 M I'UUATIVE MOOT).

bujabadd&te or bujahaddalte,

hujahadd&te or hujabaddalte,

nayahadd&te,

wayakaddali,

Participles.

I walked,

tliou walked,

lie walked,

she walked,

we walked,

you walked,

they walked.

I shall walk.

thou wilt walk.

ho will walk,

she will walk,

wo shall walk,

you will walk,

they will walk.

I may walk.

walk thou,

walk ye.

let them walk,

let us walk.

to have walked to-day.

to have walked yesterday,

to have walked.

to be about to walk.

Gerund.

ayahaddinnibi,

ayabaddinnibiina,

ayabaddinnikuba,

ayahaddinnipa,

ayahaddinti.

ayahaddinnibia.

The following forms also belong to this verb :

ayahaddinnibiakubama, to may or can walk.

ayahaddab&lin, one who walks there (infinitive form).

As in all polysynthetio languages, other words and particles can bo incorporated in tho verb to modify ita

meaning, thus :

dayahaddaruka, as I was walking.

dayahaddakanika, 1 walk a little.

dayahaddahittika, I walk willingly.
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In this way sometimes words of formidable length are manufactured, as :

massukussukuttunnuanikaobibii, you should not have been washed to-day.

Negation may be expressed either by the prefix m or ma, as mayahaddinikade, I do not walk (where the prefix

throws the pronoun to the end of the word, and gives it the form appropriate for that position), or else by the adverb

kurru, not. But if both these negatives are used, they make an affirmative, as madittinda Jcurru Qott, I am not

unacquainted with God.

COMPOSITION OF WORDS AND SENTENCES.

"In general," remarks Prof. Von Martius, "this language betrays tho poverty and cumbrousness of other South

American languages
;
yet in many expressions a glimpse is caught of a far reaching, ideal background." 4 Wo see

it in the composition and derivation of some words ; from haikan to pass by, comes haikahu death, tho passing

away, and aiihaku, marriage, in which, as in death, the girl is lost to her parents ; from kansan to be pregnant, comes

kattakw the firmament, big with, all things which arc, and kassahu behil, tho house of the firmament, the sky, the

day ; from Ukkil the heart, comes ukhiiraliii, tho family, tho tribe, those of one blood, whose hearts beat in unison, and

UkilaM a person, one whose heart beats and who therefore lives, and also, singularly enough, ukkuraliil pus, no doubt

from that strange analogy which in so many other aboriginal languages and myths identified the product of suppu-

ration with the semen, maxculinum, the physiological germ of life.

The syntax of the language is not clearly set forth by any authorities. Adjectives generally, but not always,

follow the words they qualify, and propositions are usually placed after tho noun, and often at the end of a sentence
;

thus, pent, (Spanish perro) assimakaka naha ci, the dog barks her at. To display more fully tho character of the

tongue, I shall quote and analyze a verso from the Act Apostelnu, tho 11th verso of tho 14th chapter, which in the

English Protestant version reads :

And when the people saw what Paul had done, they lifted up thoir voices, saying in the speech of Lycaonia,

The gods arc come down to us in tho likeness of men.

In Arawack it is :

Addikitti uijulm Paulus anissiabiru, kakannakiiku na assimakaka hurki'trcn Lycaonia adian ullukku hiddin :

Amallitakoananntti lukkunu dia na bute wakkarruhu, nattukuda aijumiinoria wibiti hinna.

Literally :

They—seeing (addin to see, gerund) the—people Paulus what—had been done (anin to do, anisna to have

been done), loudly they called altogether the—Lycaonia speech in, thus, The—gods (present partioiplo of amallilin to

make; the same appellation which the ancient Greeks gave to poets, itaiyrai makers, tho Arawacks applied to the

divine powers) men like, us to now (bute nota prsesentis) are—come-down from—above—down—here ourselves

because—of.

AK1TLIATIONS OF THE AHAWACK.

The Arawacks are essentially of South American origin and affiliations. Tho earliest explorers of the mainland

report them as living on tho rivers of Guiana,, and having settlements even south of tho Equator. 5 Do Laet in his

map of Guiana locates a largo tribe of "Arowaccas" three degrees south of tho Hue, on tho right bank of the

Amazon. Dr. Spix during his travels in Brazil met with fixed villages of them near Ponteboa, on tho river Solimoes

and near Tabatinga and Oast™ d'Avelaes.6 They extended westward beyond the mouth of the Orinoco, and we even

hear of them in the province of Santa Marta, in the mountains south of Lako Maracaybo. 7

While their language has great verbal differences from the Tupi of Brazil ami tho Carib, it has also many verbal

1 Boitragt wr EthmgrqphU und Sjra thenhunde America's tumal BrasiUmi, If. L, p. 705 (Leipzig, 1867).

3 Tin La*t, NovUt Orbit, lib. xvl!., cap. vl.

Martins, EtJmographU wnd Spraefomhmd* America's, II. I,, S. 687.

7 Antonio Julian, La 1'erla dr. la America, la Provincla dc Santa Maria, p. M9.
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similarities with both. "The Arawack and tho Tupi," observes Professor Von Martins, "are alike in their syntax,

in their use of tho possessive and personal pronouns, and in their frequent adverbial construction ;" 8 and in a letter

written mo shortly before his death, ho remarks, in speaking of the similarity of those three tongues: "Ich bin

iiberzeugt dass dioso [die Caribon] cine Elite der Tapis waren, wolehc erst spat auf die Antillen gekommen sind, wo

die alto Tupi—Spraohe in kaum erkennbaron Resten iibrig war, als man sic dort aufzeichnete." I take pleasure in

bringing forward this opinion of tho great naturalist, not only because it is not expressed so clearly in any of his

published writings, but because his authority on this question is of the greatest weight, and because it supports the

view which I have elsewhere advanced of the migrations of the Arawack and Carib tribes. 9 Those "hardly recog-

nizablo remains of tho Tupi tongue," we shah see belonged also to the ancient Arawack at an epoch when it was

loss divergent than it now is from its primitive form. While these South American affinities are obvious, no relation-

ship whatever, either verbal or syntactical, exists between the Arawack and the Maya of Yucatan, or tho Chahta-

Mvskoki of Florida and the northern shore of the Gulf of Mexico.

As it is thus rendered extremely probable that the Arawack is closely connected with tho great linguistic families

of South America, it becomes of prime importance to trace its extension northward, and to determine if it is in any

way affined to tho tongues spoken on tho West India Islands, when these wore first discovered.

The A rawacks of to-day when askod concerning their origin point to tho north, and claim at some not very

remote time to have lived at Kairi, an island, by which generic name they mean Trinidad. This tradition is in a

measure proved correot by the narrative of Sir Walter Raleigh, who found them living there in 1886, 10 and by the

Belgian explorers who in 1508 collected a short vocabulary of their tongue. This oldest monument of the language

has sufficient interest to deserve copying and comparing with tho modern dialect. It is as follows :

Latin. Ajuwack, 1598.

pater, pilplii,

mater, saeckce,

caput, wassijeho,

auris, wadycke,

oculus, wackosije,

nasus, wassyerii,

os, dalerooke,

dentes, darii,

crura,, dadane,

pedes, dackosye,

arbor, hada,

ai'OUS, semarape,

sagittse, symare,

lima, cattehel,

sol, adaly,

The syllables wot, our, and da my, prefixed to the parts of the human body, will readily be recognized. When it

is remembered that the dialect of Trinidad no doubt differed slightly from that on the mainland; that tho modern

Orthography is German and that of De Laet's list is Dutch ;
and that two centuries intervened between the first

and second, it is really a matter of surprise to discover such a close similarity. Father and mother, the only two

words which are not identical, are doubtless different expressions, relationship in this, as in most native tongues,

being indicated with excessive minuteness.

The chain of islands which extend from Trinidad to Porto Rico were called, from their inhabitants, tho Caribby

islands. The Caribs, however, made no pretonco to have occupied them for any great length of time. They dis-

B Ethnographic, etc., B. I., S. 714.

» TU M,,th* of the New World a Treatise, on the SymbolUm and )h/lhoh;n, of the lied Itaee of America, p. 32 (New York, 1868).

in The DUeottHl of Suiana, )> 1 (Haokluyt, Soo., London, 1842).

Auawack, 1800.

itti.

uju.

waseye.

wadihy.

wakusi.

wasiri.

daliroko.

dari.

dadaanah.

dakuty.

adda.

semaara-haaba.

semaara.

katsi.

hadalli.
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tinotly remembered that a generation op two back they had reached them from the mainland, and had found them

occupied by a peaceful race, whom they styled Ineri or Igneri. The males of this race they slow or drove, into tho

interior, but the women they seized for their own use. Hence arose a marked difference between the languages of

the island Caribs and their women. The fragments of the language of the latter show clearly that they were of

Arawack lineage, and that the so-called Igneri were members of that nation. It of course became more or less

corrupted by the introduction of Carib words and forms, so that in 1674 tho missionary De la Horde wrote, that

"although there is some difference between the dialects of the men and women, they readily understand each

other ;" " and Father Breton in his Carib Grammar (1005) gives the same forms for tho declensions and conjugations

of both.

As the traces of the "island Arawack," as the tongue of fix; Igneri may be called, prove the extension of this

tribe over all Hie Lesser Antilles, it now remains to inquire whether they had pushed their conquests still further, and

bad possessed themselves of the Great Antilles, the Bahama islmids, and any part of the adjacent coasts of Yucatan
or Florida.

All ancient writers agree that on the, Bahamas and Cuba the same speech prevailed, except Gomara, who avers

that on the Bahamas "great diversity of language " was found. 12 Hut as Gomara wrote nearly half a century after

these islands were depopulated, and lias exposed himself io just censure for carelessness in his statements regarding

Hie natives, 13 his expression has no weight. Columbus repeatedly states that all the islands had one language though

differing, more or less, in words. The natives he took with him from San Salvador understood the dialects in both

Cuba and Haiti. One of them on his second voyage served him as an interpreter on the southern shore of Cuba. 14

In Haiti, there was a tongue current all over the Island, called by the, Spaniards la lengua universal and la

engva cortemna. This is distinctly said by all the historians to have been but very slightly different from that of

Cuba, a mere dialectic variation in accent being observed. 1 '' Many fragments of this tongue are preserved in tho

narratives of the early explorers, and it has been the theme for some strange and wild theorizing among would-be

philologists. Rafinesque christened it the "Talno " language, and discovered it to be closely akin to the " Pelasgie " of

Europe. 18 The Abbe Brasseur de Bourbourg will have itallied to the Maya, the old Norse or Scandinavian, the ancient

Coptic, and what not. Rafinesque and Jegor von Sivors" have made vocabularies of it, but the former in so uncritical,

and the latter in so superficial a manner, that they are worse than useless.

Although it is said there were in Haiti two other tongues in the small contiguous provinces of Macorfx dc arriba

and Macorix de abajo, entirely dissimilar from the lengua universal and from each other, we are justified in assuming
that the prevalent tongue throughout the whole of the Great Antilles and the Bahamas, was (hat most common in

Haiti. 1 have, therefore, perused with care all the early authorities who throw any light upon the construction and
vocabulary of this language, and gathered from their pages Hie scattered information they contain. The most valu-

able of these authorities are Peter Martyr de Angleria, who speaks from conversations with natives brought to Spain

by Columbus, on his first voyage, 18 and who was himself, a fine linguist, and Bartolomede las Casas. Tho latter came as

a missionary to Haiti, a few years after its discovery, was earnestly interested in Hie natives, and to some extent

acquainted with their language. Besides a few printed works of small importance, Las Casas left two large and
valuable works in manuscript, the Ilistoria General de las Indias Occidentals, and the Hisloria Apologetica de las

Indias Occidentales. A copy of these, each in four large folio volumes, exists in the Library of Congress, where I

11 Rtlati&n '/r POrifftm, ate., dei Curaibeg, p. 3<t (Parts, t674).

i2'*H«vl« mas poltctaentre ellos[Ios LucayosJ i mucha dlversldad de Lenguas." BUt. it las Tndita, cap. 41.

a Las Casas, in the Btitoria General de \at India) Occid, In,, in, cap. 27, criticizes liiin severely.

" Coin minis says of the Bahamas and Cuba! " toda la lengna ei unay todos umlgos" (Navarrete, Viagee, Tomoi, i>. -in.) The natives or Guanahanl
conversed with i hose of Haiti "porque todos Ionian una lengua," (.ibid, p.8«.) In the Hay ol SamanaadlrTerenl dialect but the same language was found (p, 135).

"Gomara says the language or Cuba is "algo dlversa," from i ha tot Eapanola. (Hiat.de lai tndtat, eaivii.) Qvtado says that though the natives on he two
Islands differ in many words, yet they readily understand each other. (BUt.de lae tndiae, lih.xvn, cap. t.)

H The American Nations, chap. VII, (Philadelphia, ls.%.)

i' Cuba, •tu: r,:rh: dm AnlMr.n, p. 72. (Leipzig, ISM.) The vocabulary contains .13 words, "am dm, CwaMttchm." Many arc Incorrect both In spelling and
pronunciation.

is When Columbus returned from his first voyage, he brought with him ten natives from the Hay of Saluana In Ilaytl, and a few from Guanahanl.
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consulted them. They contain a vast amount of information relating to the aborigines, especially the Historia

Apologetica, though much of the author's space is occupied with frivolous discussions and idle comparisons.

In later times, the scholar who has most carefully examined the relics of this ancient tongue, is Senor Don

Estevan Riohardo, a, native of Haiti, hut who for many years resided in Cuba. His views are contained in the

preface to his Dicaionario Provincial casi-razonado de Voces Oubanas, (llabana, 2da ed, 184!)). lie has found very

many words of the ancient language retained in the provincial Spanish of the island, but of course in a corrupt form.

In the vocabulary which I have prepared for the purpose of comparison, I have omitted all such corrupted forms, and

nearly all names of plants and animals, as it is impossible to identify these with certainty, and in older to obtain

greater accuracy, have used, when possible, the first edition of tbe authors quoted, and inmost instances, given under

each word a reference to some original authority.

From the various sources which I. have examined, the alphabet of the Ungua universal appears to have been as

follows: a, b, d, e, (rarely used at the commencement of a word), g, j, (an aspirated guttural like the Catalan j, or

as Peter Martyr says, like the Arabic oh), i (rare), 1 (rare), m, n, o (rare,) p, q, r, s, t, u, y. These letters, it will be

remembered, arc as in Spanish.

The Spanish sounds z, ce, ci (English th,) 11, and v, were entirely unknown to tin- natives, and where they appear

in indigenous words, were falsely written for 1 and b. The Spaniards also frequently distorted the native names by

writing x for j, s, and z, by giving j the sound of flic Latin y, and by confounding h, j, and f, as the old writers fre-

quently employ the h to designate the spiritus asper, whereas in modern Spanish if is mute. 19

Fetor Martyr found that ho could reduce all the words of their language to writing, by means of the Latin letters

without difficulty, exoept in the single instance of the guttural j. lie, and all others who heard it spoken, describe

it as "soft and not less liquid than the Latin," "rich in vowels and pleasant to the car," an idiom " simple, sweel,

and sonorous." 20

In the following vocabulary 1 have not altered in the least the Spanish orthography of flic words, and so that the

analogy of many of them might at once be preceived, I have inserted the corresponding Arawack expression, which,

it must be borne in mind, is lo be pronounced by the German alphabet.

VooAimi.AiiY ok the Ancient Language ov the Great Antilles.

Aji, rod pepper. Arawack, acM, red pepper.

Aon, dog (Las Casas, Hist. Gen. lib. I, o. 120). Island Ar. dnli, dog.

Aroabuco, a, wood, a, spot covered with trees (Oviedo, Hist. Gen. delas Indias, lib. VI, c, 8). Ar. arragkaragkadin

the swaying to and fro of trees.

Areito, a, song chanted alternately by the priests and the people at their feasts. (Oviedo, Hist. Gen. lib. V, 0. 1.)

Ar. aririn to name, rehearse.

Bagua, the sea,. Ar. bara, the sea,.

Bajarnque, a largo house holding several hundred persons. From ibis comes Sp. barraca, Eng. barracks. Ar.

Inijii, a, bouse.

Bajari, title applied to sub-ohiefs ruling villages, (Las Casas, Hist. Apol. cap. 130). Probably " house-ruler,

"

from Ar. baju, house.

Barbaooa, aloft for drying maize, (Oviedo, Hist. Gen. lib. VII, cap. 1). from this the English barbaoue. Ar.

barrabakoa, a place for storing provisions.

'» See the remarks of Rtohardoln the Prologo I," liis Dteclonario Provincial.

*t The remarks of Peter Martyr are
; "posse omnium lllarum llnguam nostrls Uteris Latlnla, sine alio dlscrlmlno, scrlbl compertum est," (Be Rebus

Oeeanicia et Novo Orbc, Decades Tres, i>. 9.) " Advertendum est, nullam Inesse adsplratlonem vocabulls eorum, qua* i habeat effeotum llterae conson&ntls
;

lmmo gravlus adsptratl m proferunt, quam nos f consonantem. Proferendumque est quloquld est adsplrati odum halltu quo f, sea mlntaoe admoto ad

auperlores dentes Inferlore labello, ore aut aperto ha, he, hi, ho.hu, et oonousso pectore. Hebraeos etArablcos eodem modo suas proferre adspirattonei

vldes," (id- p\i.2sr>, 286.)
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Batay, a ball-ground ; bates, the ball; batcy, the game. (Las Casas, Hist. Apol. c. 204). Ar. oattatan, to be

round, spherical. 81

Batea, a (-rough. (Las Casas, Hist. Apol. o. 241.)

Bejique, a priest. Ar. piaye, a priest.

Bixa, an ointment. (Las Casas, ITist. Apol. cap. 241.)

Oai, cayo, or cayeo, an island. Prom this the Sp. eayo, Bug. key, in the "Florida keys." Ar. kairi, an island.

Caiman, an alligator, Ar. kaiman, an alligator, lit. to be strong.

Caona or cauni, gold. (Pet. Martyr, Deead. p. 2(1, Ed. Colon, 1884). Ar. kaijaunan, to be precious, costly.

Caraeol, a, conch, a univalve shell. From this the Sp. caranol. (Richardo, Dice. Provin. s. v). Probably from

Galibi caraeoulU, trifles, ornaments. (See Martins, Bprachenkunde, B. it, p. 882.)

Caney or cansi, a house of conical shape.

Canoa, a boat. Prom this Eug. eanoe. Ar. kannoa, a boat.

Casique, a chief. This word was afterwards applied by Spanish writers to the native rulers throughout the New
World. Ar. kaisiquan (from ussequa, house), to have or own a house or houses ; equivalent, therefore, to the Eng.

landlord.

Cirnu or simu, the front, forehead; a beginning. (Pet. Martyr, Deead. p. ;S03.) Ar. erne or uime, the mouth of

a river, uimelian, to be new.

Coaibai, the abode; of the dead.

Cohnba, the native name of tobacco.

Conuco, a cultivated Held. (Oviedo, Hist,. (Jen. lib. vil, cap. 2.)

Duhos or duohos, low seats (unas baxas sillas, Las Casas, Hist. Gen. lib. I, cap 96. Oviedo, Hist. Gen. lib. V. cap.

1. Richardo, $ub voce, by a careless reading of Oviedo says it means images). Ar. dulluhu or durrulm, a seat, a bench.

Goeiz, the spirit of the living (Pane, p. 444); probably a corruption of Quayzm. Ar, akkuyaha, the spirit of

a living animal.

Gua, a very frequent prefix : Peter Martyr says, "Est apud eos articulus et pauca sunt regum praecipue nominum

quae non incipiant ab hoc articulo gua." (Deead. p. 285.) Very many proper names in Cuba and Hayti still retain

it. The modern Cubans pronounce it like 11k; English w with the spMtus Unit. It is often written oa, ua, oua, and

hua. rt is not an article, but corresponds to the all, in the Maya, and the gue in the Tupi of Brazil, from which latter

it is probably derived. 22

Guaca, a vault for storing provisions.

Guacabina, provisions for a journey, supplies.

Guacamayo, a, species of parrot, macrocercus tricolor.

Guanara, a retired stop. (Pane, p. 444); a species of dove, columba zenaida (Richardo, S. V.)

Guanin, an impure sort, of gold.

Guaoxori, a term applied to the lowest class of the inhabitants (Las Casas, Hist. Apol. cap. 197.) Ar. wakaijaru,

worthless, dirty, tcakaijatti lilii, a worthless fellow.

Guatiao, friend, companion (Richardo). Ar. ahati, companion, playmate.

Guayzas, masks or figures (Las Casas, Hist. Apol. cap. (it). Ar. akkuyaha, living beings.

Haba, a basket (Las Casas, Hist. Oen. lib. Ill, cap. 21). Ar. luihlm. a basket.

Haiti, stony, rocky, rough (Pet. Martyr, Decades). Ar. aessi or aetti, a stone.

llamaea, a bed, hammock. Ar. hamaha, a bed, hammock.

Ilieo, a, rope, ropes (Oviedo, Hist. Gen. lib. v, cap. 2).

si There was a ball-ground in every village. It was "tres veces mas luenga que ancha, cercada de unoa lomlllos de nn palmo o dos do alto." The ball was

"comolasdevlento nuestras masno cuanto a] Balto, que era mayor que selsde las <i<; vlento." (Las <!asas, Eiatoria ApologttAca, caps, 46, 204.) Perhaps the

bull was of India rubber.

«"Gueou (Jul, signal de \ ocatlvo,maa so empregado pelos homems." Dla i DiocionaHo da Lingua Tupycnamada Lingua Gcral do* Indigmat do Brazil, p. (50

Upsla, 1858).
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Hobin, gold, brass, any reddish metal. (Navarrete Viages, I, p. 184, Pet, Martyr, Dec. p. 303). Ar. hobin, red.

Huiho, height. (Pet. Martyr, p. 304). Ar. aijumun, above, high up.

Huraoan, a hurricane. From this Sp. huraoan, Fr. ouragan, German Orkan, Eng. hurricane. This word is

given in the Livre Saeri des Quiches as the name of their highest divinity, but the resemblance may be accidental.

Father Nimenes, who translated the Liore Sacre, derives the name from the Quiche hu ralcan, one foot. Father

Thomas Colo, in his Cakchiquel Dictionary, (MS. in the library of tho Am, Phil. Boo.) translates diablo by huralcan,

but as the equivalent of the Spanish huraoan, ho gives ratinchet.

Hycn, a poisonous liquor expressed from the cassava root. (Las Casas, Hist. Apol. cap. 3).

Itabo, a, lagoon, pond. (Kichardo).

Joanna, a serpent. (Pet. Martyr, p. 68). Ar.joanna, a lizard
;
jawanaria, a serpent.

Maoana, a war club. (Navarrete, Viagcs. i. p. 135).

Magna, a plain. (LasCasas, Breviss. Relat. p. 7).

Maguey, a native drum. (Pet. Martyr, p. 280).

Maisi, maize. From this Eng. maize, Sp. man, Ar. marisi, maize.

Malum, liberal, noble. (Pet. Martyr, p. 293).

Matunheri, a title applied to the highest chiefs. (Las Casas, Hist. Apol. cap. 107).

Mayani, of no value, ("nihili," Pet. Martyr, p. 0). Ar. ma, no, not.

Naborias, servants. (Las Oasas, Hist. (Jen. lib. m, cap. 32).

Nacan, middle, center. Ar. annakan, center.

Nagua, or enagua, tho breech, cloth made of cotton and worn around the middle. Ar. annaka, the middle.

Nitainos, tlie title applied to the petty chiefs, (regillos <> guiallos, LasCasas, Hist. Apol. cap, 107); taynorir

bonus, taynos nobiles, says Pet. Martyr, (Deoad. p. 25). The latter truncated form of the word was adopted by

Kalincsque and othersj as a general name for the people and language of Hayti. There is not the slightest authority

for this, nor Cor supposing, with Von Martins, that the first syllable is a pronominal prefix. The derivation is undoubt-

edly Ar. nuddan to look well, to stand linn, to do anything well or skilfully.

Nucay or nozay, gold, used especially in Cuba and on flu! Bahamas. The words caona and tuob were in vogue in

Haiti (Navarrete, Viagcs, Tom. 1, p]>. 45, 184).

Oporito, dead, and

Opia, the spirit of the dead (Pane, pp. 443, 444). Ar. aparrun to bill, apparahun dead, lupparruktttoa lie is dead.

Quisqueia, a, native name of Haiti
; "vastitaset universnsao totns. Uti Grasci suum Panem," says Pet. Martyr

(Deoad. p. 270). "Madrc de las Herras," Valverde translates it {Idea del valor de la hla Espanola, Introd. p. xviii).

Tho orthography is evidently very false.

Sabana, a plain covered with grass without trees (terrano llano, Ovicdo, Hist. Gen. lib. vi. cap. 8). Prom this

flic Sp. xavana, Eng. savannah. Charlevoix, on the authority of Mariana,, says it is an ancient Gothic word

(llistoiro de l'Isle St. Dominguo, i. p. 53). But it is probably from the Ar. sallaban, smooth, level.

Semi, the divinities worshipped by the natives ("Lo mismo que nosotros llamamos Diablo," Ovicdo, Hist. Gen.

lib. v. cap. 1. Not evil spirits only, but all spirits). Ar. semeti sorcerers, diviners, priests.

Siba, a stone. Ar. sib a, a stone.

Starei, shining, glowing (relucons, Pet. Martyr, Deoad. p. 304). Ar. terln to be hot, glowing, terehll heat.

Tabaco, the pipe used in smoking tho cohoba. Tins word has been applied in all European languages to i lie

plant nicotiana tabacum itself.

Taita, father (Kichardo). Ar. itta father, dailta or datti my father.

Taguaguas, ornaments for the ears hammered from native gold (Las Oasas, Hist. Apol. cap. 109).

Tuob, gold, probably akin to hobin, q. v.

Turey, heaven. Idols were called " oosas de turey " (Navarrete, Viages, Tom. i. p. 221). Probably akin to

starei, q. v.
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The following numerals are given by Las Oasas (Hist. Apol. oap. 204).

1. hequcti. Ar. hilrketai, that is one, from hiirkiin to be single or alone.

2 yamosa. Ar. biama, two.

3 oanoeum. Ar. kanniktin, many, a Large number, kannikukade, lie lias many things.

4 yamoncobre, evidently formed from yamosa, as Ar. bibiti, four, from biama, two.

The oilier numerals I.as Casas had unfortunately forgotten, but he says they counted by hands and feet, just as

the Arawacks do to this day.

Various compound words and phrases are found in different writers, some of which are readily explained from

the Arawack. Thus tureigua hobin, which Peter Martyr translates "rex resplendons uti orichalcum," 23 in A.rawack

means '-shining like something red." Oviedo says that at marriages in Cuba it was customary for the bride to

bestow her favors on every man present of equal rank with her husband before the latter's turn came. When all

had thus enjoyed her, she ran through the crowd of guests shouting manicato, manieato, "binding herself, meaning

that she was strong, and brave, and equal to much." 21 This is evidently the Ar. manikade, from mdn, manin, and

means I am unhurt, lam unoonquered. When the natives of Haiti were angry, says Las Casas, 25 they would not

strike each other, but apply such harmless epithets as bulicaco, you are blue-eyed (anda para zarco do los ojos),

xeyticaco, you are black-eyed (anda para negro de los ojos), or mahite, you have lost a, tooth, as the case might be.

The termination neo in the first two of these expressions is clearly the A r. aCOU, Or akusi, eyes, and the I ast men-
tioned is not unlike the Ar. mdrikata, you have no teeth ( ma negative, art tooth). The same writer gives for "I do

not know," the word ila, in Ar. daitta.®

Some of the words and phrases I. have been unable to identify iii the Arawack. They are duiheyniquen, dives

lluvius, maguacochios vestiti homines, both in Peter Martyr, and the following conversation, which he says took

place between one of the Haitian eliicl'tians and his wife.

She. Teitooa tcitoca. Tccheta cymito guameehyna. Guaibbil.

He. Cynato machabuca guameehyna.

These words he translated: teitoca be quiet, UcMta much, cynato angry, guameehyna the Lord, guaibba go,

machabuca what is it to me. But they are cither very incorrectly spelled, or are not Arawack.

The proper mimes of localities in Cuba, llayfi and the Bahamas, furnish additional evidence that their original

Inhabitants were Arawaoks, Hayfi, 1 have already shown has now the same meaning in Arawack which Peter Martyr

ascribed to it at the discovery. Cubanacan, a province in flic interior of Cuba, is compounded of kuba and annakan,
in the center; 27 ISaracoa, the name of province on the coast, is from Ar. barn, sea,, koan to b(! there, " flu; sea is there;"

in Barajagua flu; barn, again appears ; Guaymaya is Ar. witi/a day, luara there is none; Marien is from Ar. martin,

to be small or poor
;
Uuaniguanioo, a province on the narrow western extremity of the island, with the sea on either

side, is probably Ar. wuini wuini koa, water, wafer is there. The names of tribes such as Biboneyes, Guantaneyes,

owe their termination to the island Arawack, eyerimen, in the modern dialect Maeru, captives, skives. The Biboneyes

are said by Las Casas, to have been the original inhabitants of Cuba. 28 The name is evidently from Ar. nihil,, rock,

eyeri m&n, "men of this rocks." The rocky shores of Cuba gave them this appellation. On the Other hand.the

"'
l>, Utbun Oceanicis, p. 303.

•>< siit. ,i; las indicts, lib. xvli. cap, I. Las Casas denies the story, ami says Oviedo told It In nnicrto prejudice people against Mm natives (fliit. San. delcu

in, run,, n i). in rail. xxiv). It is, however, probably true,

" Uiatorid Apologetim, cap. 198.

" lie compares the signification of iia in Haytlan to Ua. in Latin, and translates tin', former ita by no set this Is plainly an error of the transcriber lory"

w (f/lsi. ApologeUca,Q8.Q.2iY).

si Kuba in Arawack Is the sign ofpast time and is used as a prefix to nouns, as well as a smllx to verbs. Kubalcanan ancestors, those passed away, those

who lived in past limes.

2«"Toda la masde la gente dequeestaba poblaba aquella lsla [Cuba] era passada y natural destaysla Espanola, puesto que la mas antlgua ynatural de

aquella ysla era como la He los Lucayos dequien ablamos en el prlmero ysegundo Ubroser como los seres que pareolano haber pecado nuestro padre Adan en

el los, Ken le shn|ilieissiina, bonissima, eareeieuto de tOdOS vieios, y beatissima. Estaera Is. no I oral y native de aquella ysla, y lla.ma.ba.ns.: ell su len
;
;ua, Cibon-

eyes.ia penultlma sllaba luenga; y los destapor gradoo porfuerzase apodearon de aquella ysla y gente della, y los tenlan como slrvlentes suyos," (Las Oasas
llhl. I!,.n.,lc las In,lias, MSS. lib. iii, cap. 21). Kl.sc where (cap. 23) be says this occurred " mayormente " alter the Spaniards bad settled in Haiti.

1
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natives of the islets of the Bahamas were called lukku lcairi, abbreviated to luhkairi, and hicayos, from lukku, man, kairi

an island, "men of the islands ;" and the archipelago itselfwas called by the first explorers "lasislasde los Lucayos,"

" isolo delle Lncai." 29 The province in the western angle of Haiti was styled G-uacaiarima, which Peter Martyr trans-

lates " insulae podex ;" dropping the article, caiarima is sufficiently like the Ar. kairiiina, which signifies podex, Sp.

culata, and is used geographically in the same manner as the latter word.

The word Maya frequently found in the names of places in Cuba, and Haiti, as Mayaha, Mayanabo, Mayajigua,

Cajimaya, Jaimayabon, is doubtless the Ar. negative ma, mdn, mara. Some writers have thought it indicative of the

extension of the Maya language of Yucatan over the Antilles. Priohard, Squier, Waltz, Brasseurde Bourbourg, Bas-

liau and other ethnologists have felt no hesitation in assigning a large portion of Cuba and Haiti to the Mayas. It is

true the first explorers heard in Cuba and Jamaica, vague rumors of the Yucatecau peninsula, and found wax and

other products brought from there. 30 This shows that there was some communication between the two races, but all

authorities agree that there was but one language over the whole of Cuba. The expressions which would lead to a

different opinion are found in Peter Martyr. He relates that in one place on the southern shore of Cuba, the inter-

preter whom Columbus had with him, a native of San Salvador, was at fault. But the account of the occurrence

given by Las Casas, indicates that the native with whom the interpreter tried to converse simply refused to talk at all. 31

Again, iri Martyr's account of Grijalva's voyage to Yuoatan in 151.7, he relates that this captain took witli him a

native to servo as an interpreter
;
and to explain how this could be, he adds that this interpreter was one of the Cuban

natives "quorum idioma, si non idem, oonsanguineura tamen," to that of Yucatan. This is a mere fabrication, as

the chaplain of Grijalva on this expedition stales explicitly in the narrative of it which he wrote, that the interpreter

was a, native of Yucatan, who had been captured a year before. 32

Not only is there a very great dissimilarity in sound, words, and structure, between the Arawack and Maya, but

the nations were also far asunder in culture. The Mayas were the most civilized on the continent, while the Arawaeks

possessed little besides the most primitive arts, and precisely that tribe which lived on the extremity of Cuba nearest,

Yucatan, the Guanataneyes, wore the most, barbarous on the island. 33

The natives of the greater Antilles and Bahamas differed Utile iii culture. They cultivated maize, manioc, yams,

potatoes, corn, and cotton. The latter they wove into what scanty apparel they required. Their arms were bows

witli reed arrows, pointed with fish teeth or stones, stone axes, spears, and a, war club armed with sharp stones called

a maccma. They were asimple hearted, peaceful, contented race, "all of one language and all friends," says Colum-

bus
;
" not given to wandering, naked, and satisfied with little," says Peter Martyr ;

" a people very poor in all things."

says Las Casas.

Yet they had sonic arts. Statues and masks in wood and stone were found, some of them in the opinion ofBishop

Las Casas, "very skilfully carved." They hammered the native gold into ornaments, and their rude sculptures on

the face of the rocks are still visible in parts of Cuba and Haiti. Their boats were formed of single trunks of trees

often of large size, and they managed them adroitly; theirhouses were of reeds covered with palm leaves, and usually

accommodated a large number of families ; and in their holy places, they set up rows of large stones like the ancient

cromlechs, one of which is still preserved in Hayti, and is known as la eercada de los Indios.

an " Luoayos o por inrjor deeir Yuoayos" says Las Oasas, (Hiei, &m. lib- u, cap. i D ami after him Herrem But the correction which was based apparently

mi some supposed connection or the word with yuoa, the Haitian name of an esoulent plant, is superfluous, and Las Casus himself never employs It, nor a

single other writi!]'.

311 Las Oasas. ills'. &m. ds las Indian, lib. iv. cap. •!«, MSS. Bees were native to Yucatan long before the dlsoovery, hut, not to the north Ifcmperate zone.

« "Varlaenlm esse ldlomataln varlis Cubac provlnctls perpenderunt." (Pet. Martyr, De Rebus Oceanioie, v. 42). Las Casas says that a sailor told Columbus

that he saw one Indian cacique in a long white tunic who refused to speak, hut stalked silently away. {Hist. <!< las ha/Las, til). 1. cap. tir»). Martyr says there

were several. IVsehel suggests I hey were tall white flamingoes, that; scared the adventurous tar out of his wits. (Gfaaohichie dee Z&ttatiers dtr Bntdeetomffm, p.

258). At any rate the story gives no foundation at all for Peter Martyr's pblloglcal opinion.

" Pet. Martyr, De Insulia Nuper Invmtti, p. 835. "Irala oonslgo Grlsalva mi I ndlo per lengua de ins que de aquella tlerra hablan llevado conslgo a, la ysla de

Cuba Francisco Hernandez. Las Casas /list. Ben, d<< las Indicts, lib. Ill, cap. 108, MSS. See also the chaplain's account in Terneaux Oompans, Recueil dr.

Pieeea rel, a la Oonqu&te de Mexique, p, -Mi.

!:i Bernal Idas says the vicinity of cape San Antonio was Inhabited by the "Guanataneys que son unos Indies como salvages." He expressly adds that

their Clothing differed from that of the Mayas, and that the Cuban natives with him could not understand the Maya language. Historia Verdadera, cup. 11.
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Physically tliey wore undersized, less muscular than the Spaniards, light in color, with thick hair and scanty

beards. Their foreheads were naturally low and retreating, and they artificially flattened the skull by pressure on

the forehead or the occiput.'"

Three social grades seem to have prevailed, the common herd, the petty chiefs who ruled villages, and the inde-

pendent chiefs who governed provinces. Of the latter there were to Cuba twenty-nine ; in Haiti five, as near as

can be now ascertained. 35 Some of those in Cuba had shortly before the arrival of the Spaniards moved there from

Haiti, and at the conquest one of the principal chiefs of Haiti was a native of the Lucayos. 88

The fate of these Indians is something terrible to contemplate. At the discovery there were probably 150,000

on Cuba, Haiti, and the Bahamas.8' Those on the latter were carried as slaves to Haiti to work in the mines, and all

of the Lucayos exterminated in three or four years (1508—1512). 38 The sufferings of the Haitians have been told in a

graphic manner by Las Casas in an oft-quoted work. 88 His statements have frequently been condemned as grossly

exaggerated, but the official documents of the early history of Cuba prove but too conclusively that the worthy

missionary reports correctly what terrible cruelties the Spaniards committed. Cuba was conquered in 1514, and was

then quite densely populated. Fourteen years afterwards we find the Governor, Gonzalo do Guzman, complaining

that while troops of hunters were formerly traversing the inland constantly, asking no other pay than the right of

keeping as slaves the natives whom they captured, ho now has to pay patrolmen, as the Indians are so scarce. 40 The

next year (1539) the treasurer, Lope de Hurtado, writes that the Indians are in such despair that they are hanging

themselves twenty and thirty at a time.11 In 1530 the king is petitioned to relinquish his royalty on the produce of

the mines, because nearly all the Indians on the island are dead. 42 And in 1582 the licentiate, Vadillo, estimates

the total number of Indians on the island, including the large percentage brought from the mainland by the slavers,

at only 4,500."

As a specimen of what the treatment of the Indians was, we have an accusation in 1522 against Vasco Porcallo,

afterwards one of the companions of Hernando de Soto, lie captured several Indians, cut off their genitals, and

forced them to eat them, cramming them down their throats when they could not swallow. When asked for his

defence, Porcallo replied that he did it to prevent his own Indians from committing suicide, as he had already lost

two-thirds of h is slaves in that way. The defence, was apparently deemed valid, for he was released !
u

The myths and traditions of the Haitians have fortunately been preserved, though not in so perfect a form as

might bo wished. When Bartholomew Columbus left Rome for the Indies, he took with him a lay brother of the

order of the Hermits of St. Jerome, Ramon Pane by name, a Catalan by birth, a worthy but credulous and ignorant

w " Presso capite, Eronte lata" (Nlcolaus Syllaclus, De InmlU nuper rmwnto'a.p.86. Reprint, New York, 1859. This la the extremely ram account ofCoium-

bus' second voyage). Six not, very perfect skulls were obtained in LS80, by Ool.F. 8. Henekea, from a cavern 15 mtles south-west from Porto Plata. They are all

more or less distorted in adtscoldal manner, one by pressure over the frontal stnun, reducing the calvarla to a disk. (.1. Barnard Davis, Thesaurus Craniorum,

p. 2:10, London, 1867. Mr. Davis erroneously calls them Oarib skulls).

n The provinces of Cuba are laid down on the Mapa dr. la tela de Cuba Begun la division de los Natural™, por D. Jose Maria (tela Torre y dela Torre, in the

Memoriaadt !<i Sor.ied.ad Patrio/.i.r.a tic la l/abtoia, 1811. See also li'olipo I'oey, Cr.O'/raJi.a de la Tsla de Cuba,, Ilabana, 1853. Apen.d.ir.e sobre la Cr,t>r/raJI,a Antigua..

i„i,:; Oaaas wives the live provinces of Haytl hy the names of their chiefs, Guarlnox, Guacanagarl, Echechlo, Caonabo and Higuoy. For their relative posi-

tion see tlie map in ( lharlevoix's Bietoire <U VleleSan Paui.ua/iir,, Paris, 1740, and in Baumgarten's Geschichte vim Ameriha, B. II.

3(1 This was Caonabo. Ovledo,and following him Charlevoix, say lie was a Oarib, hut Las Casas, who having lived twenty years in Haiti immediately after the

discovery, is infinitely the best authority, says: "Bra de nacion Lucayo, natural de las [slasde los Lucayos, que so pas6 deellasaoa." (BOttoria Apologetlca, cap.

179, MSS).

37 I put the figures very low. Peter Martyr, whoso estimates aro the. lowest of any writer, says there were more than 200,000 natives on Haiti alone. (De

Rebut Oceanicis, p. 295.)

M Mori; than 10,000 were brought to Haiti to enjoy the benefits of Christian Instruction, says Herrera, with what might pass as a ghastly sarcasm, (llletoria

General de las Indias, Dec. I, lib. VIM, cap. 8),

39 Breoissima Relation de la Dtitruecion dr. las Tndka Oecldtntalu por los Castellanos, Seville,, 1552.

40 Ramon de do la Sagra, llistoria de la Isla de Cuba, Tom. II, p. .181.

«' Ibid, p. .19-1.

12 Ibid, p. 390.

« Ibid, p. U4.

44 Ibid, p. 385. These references to De la Sagra's work arc all to the original documents In hi s Appendix.
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man. 45 On reaching Haiti brother Pane was first sent among the natives of the small province called Macorix de

abajo, which had a language peculiar to itself, but ho was subsequently transferred to tho province of Guarinoex on

the southeastern part of tho island where the lengua universal prevailed. He remained there two years, and at the

request of Columbus collected and wrote down the legends and beliefs of the natives.

He is not a model authority. In the first place, being a Catalan he did not write Spanish correctly ; he was very

imperfectly acquainted witli the native tongue ; lie wrote hastily, and had not enough paper to write in full; he is

not sure that he commences their legends at the right end. Moreover his manuscript is lost, and the only means we

have of knowing anything about it is by a very incorrectly printed Italian version, printed in 1571, and two early

synopses, one in Latin in tho Decades of Peter Martyr, the other in Italian, by Messer Zuane de Strozi of Forrara,

which has been quito recently published for the first time.'10 liy comparing these we can arrive at tho meaning of

Brother Pane with considerable accuracy.

His work contains fragments of two distinct cycles of legends, the one describing the history of the gods, the

other the history of the human race.

Earliest of creatures was the woman, Atabeira or Ataves, who also bore the other names Mami'ma, Guacaraptta,

Iiella, and Guimazoa. Her son was tho supremo ruler of all things, and chiofost of divinities. His names were

Yocaiina, Guamariuooon, and Yocahu-vaguaniao-vocoti. Ho had a brother called Guaca, and a son Iaiacl. The latter

rebelled against his father, and was exiled for four months and then killed. Tho legend goes on to relate that his

bones were placed in a- calabash and hung up in his father's house. Here they changed into fishes, and the calabash

filled with water. One day four brothers passed that way, who had all been born at one time, and whoso mother,

Itaba tahuana, had died in bringing them into the world. Seeing the calabash Idled with fish the oldest of the four,

Caracaracol, tho Scabby, lifted it down, and all commenced to oat. While thus occupied, Yocaiina suddenly made his

appearance, which so terrified tho brothers that they dropped the gourd and broke it into pieces. Prom it ran all the

waters of the world, and formed the oceans, lakes, and rivers as they now arc.

At this time there were men but no women, and the men did not dare to venture into the sunlight. Once, as

they wore out iu the rain, they peroeived four creatures, swift as eagles and slippery as eels. The men called to their

aid Caracaracol and his brothers, who caught these creatures and transformed them into women. In time, these

became the mothers of mankind.

The earliest natives of Haiti came under the leadership of the hero-god, Vaguoniona, a name applied by Las

Oasas to Yocahu, from an island to the south called in the legend Matinino, which all the authors identify, I know

not why, with Martinique. They landed first on tho banks of the river Bahoboni in the western part of Haiti, and

there erected tho first house, called ( lamotela. This was ever after preserved and regarded with respectful veneration.

Such, in brief, wcro their national myths. Conspicuously marked in them wo note the sacred number four, the

four brothers typifying tho cardinal points, whoso mother, tho Dawn, dies in giving them birth, just as in tho Algoiikin

myths. These brothers aid tho men in their struggles for life, and bring to them the four women, tho rain-bringing

winds. Here, too, the first of existences is tho woman, wdiose son is at once highest of divinities and the guide and in-

structor of their nation. Those peculiarities I have elsewhere shown to bo general throughout tho religions of America. 47

Tho myth of tho thunder storm also appears among thom in its triplicate nature so common to the American

mind. God of the storm was Guabancex, whose statue was mado of stones. When angry he sent before him as messen-

ger, Guatauva, to gather the winds, and accompanied by Coatrischie, who collected tho rain-clouds in tho valleys of tho

mountains, lie swept down upon tho plain, surrounded by tho awful paraphernalia of tho thunder storm."18

<i LasCasas knew Pane personally, and gives his name correctly (not Soman, as all the printed authorities havelt). He described htm an " hombre simple

y de buena lntenclon;" "fuese Catalan de naolon y no habla del todo Men nuestra lengua Oastellana." Itamon came to Haiti four or Ave years before Las Oasas,

and the latter speaks of him in a disparaging tone, "EsteFrayBamon esoudrlno lo que pud6, segun lo que alcanzo de las lenguasque fueron tres.las que

habla enosta ysla; pero no supo Slno la una de una cblea provincla, que arriba dejimos Uamarse Maearia de abajo, y aquella no perfectamente. (HUtorta

Apotoaetioa, M83. cap. 120, see also cap. 1(52). This statemant is not quite true, as according to LasCasas' own admission Pane dwelt two years in the province

of Guarinoex, where the lengua universal was spoken, ami there, collected these traditions.

*i Pane's aocount was first published In the HUtoriedel Trenando Colombo, Venetla, 1571, from which It has recently been translated and published with

notes by Brasseur de Bourbourg, Paris, 1864. The version of Zuane de Strozi Is in the Appendix to Harrissc's Bibliotheoa l'rimordui Americana, p. 474.

4' Theimjlhs of'the New World, (New York, 1868).

™ See the work last quoted, p. 156, for a number of similar myths of the trinity of the storm.
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Lot us place side by side with these ancient myths the national legend of the Arawacks. 19 They tell of a supreme

spiritual being Yauwahu or Yauhahu. Pain and sickness are the invisible shafts he shoots at men, yauhahu simaira

the arrows of Yauhahu, and he it is whom the priests invoke in their incantations. Once upon a time, men lived

without any means to propitiate this unseen divinity ; they knew not how to ward off his anger or conciliate him.

At that time the Arawacks did not live in Guiana, hut in an island to the north. One day a man named Arawanili

walked by the waters grieving over the ignorance and suffering of his nation. Suddenly the spirit of the waters, the

woman Orehu, rose from the waves and addressed him. She taught him the mysteries of semeoi, the sorcery which

pleases and controls Yauhahu, and presented him with the maraka, the holy calabash containing white pebbles which

they rattle during their exorcisms, and tho sound of which summons tHe beings of the unseen world. Arawanili

faithfully instructed his people in all that Orehu had said, and thus rescued them from their wretchedness. When
after a life of wisdom and good deeds tho hour of his departure came, ho " did not die, but went up."

Orehu accompanied the Arawacks when they moved to the main, and still dwells in a treeless, desolate spot, on

the banks of the Pomeroon. The negroes of the colony have learned of her, and call her in their broken English, the

" watra-mamma," the water-mother.

The proper names which occur in these myths, date back to the earliest existence of tho Arawacks as an independ -

cut tribe, and aro not readily analyzed by tin: language as it now exists. Tho Haitian Yocauna seems indeed identical

with the modern Yauhahu. Atabes or Atabeira is probably from itabo, lake, lagoon, and era, water, (the latter only

in composition, as hurruru, mountain, era, water, mountain-water, a spring, a source), and in some of hor actions

corresponds with Orehu. Caracaracol is translated by Brother Pane, as " tho Scabby" or the one having ulcers, and

in this respect the myth presents a curious analogy with many others in America. In modern Arawaek karrikala is

a, form, in the third person singular, from karrin, to be sick, to bo pregnant. Arawanili, which ono might bo tempted

to suppose gave Hie name Arawaok to the tribe, did not all writers derive this differently, may bo a form of awawa,

father. In the old language, the termination el, is said to have meant son.

Of the two remaining languages said to have been spoken in the small provinces of Macorix do arriba and Macorix

de abajo, in I layti, we have no certain knowledge. 50 Las Casus givesoue word from tho former. It is bazca, no, not.

I cannot identify it. There is reason, however, to suppose one of them was tho Tupi or "longua geral," of Brazil.

Pane gives at least two words which are pure Tupi, and not Arawaek. They are the names of two hideous idols sup-

posed to be inimical to men. The one was Bugi, in Tupi, ugly, tho other Aiba, in Tupi, bad. It is noteworthy, also,

that Pigafetta, who accompanied .Magellan on his voyage around tho world, gives a number of words, ostensibly in

the language of the natives of Rio Janeiro, where the Tupi was spoken, which aro identical with those of Haiti, as

cacich, chief, boi, house, hamac, bod, canoe, boat. But Pigafetta acknowledges that he obtained these words not from
the natives themselves, but from tho pilot Juan Carvalhos, who had boon for years sailing over the West Indian seas,

and had no doubt learned these words in the Antilles. 51

The remaining idiom may be supposed to havo boon Carib, although wo have; actually no evidence that Hie Oaribs

had gained a permanent foothold on any of the Great Antilles at the period of the discovery, some careless assertions

of the old authors to the contrary, notwithstanding.

Tho investigation which I hero close, shows that ,n in his migrations on the Western Continent followed the

lead of organic nature around him. For it is well known that tho Mora and fauna of tho Antilles arc South American
in character, and also, that the geological structure of the archipelago connects it with the southern mainland. So also

its earliest known human inhabitants were descended from an ancestry whose homes were in the far south, and who by
slow degrees moved from river to river, island to island, until they came within a few miles of the northern continent.

411 1 take these us tliey are related in BreMs, Indian Triton of Guiana, Part II, chap. x.

»» The most trustworthy anther is has (Lisas. As his works are still in ma.nns. rip!, I ;;ive his words. '• TreS lenguas lis I, ia on esla. ysla disfiid.as c|ue la una
a laotrarioseonteinlla. Launaora.de [a gente que UamabamoB Mm-orix deabajo 5 la otra delos rednosdel Maoorlx de arriba. Laotralengua rue [a unlver
sal de todala tlorru, y esla era mas elegante y mas eopiosadc vocables, y mas dulce alsorddo. En esto lade Xaraituaen tOdO llevaba vonla.ja, y era. i nas
nrinia." (iHMoria Apchattica, eap. 1W). "Be aim! de saber que mi giw laj I esta costa (that of the norl hem part of Haiti), Men mas de veintey cinco
" l.reinl.a lo K uas y gainst huenas y ami yolntodo an, -ho hssla las sierras haren desla parte del noH.e |„ sl,,„ Vega Inclusive, era pel, la. una. gentei
Be lla.ma.ron MajOrlget, J ot.ras (!ii;uayos, y teniae diversas lenasiasde la universal lie todas las Islas." (Ilinlnria Genera.!, lib. 1, eap. 77). " l.lamalian ClgUnyos
porque travel, lodoslos eabollos mui lUengOS eonio en Nueva Castilla las muieres," (Id. eap, 77). The cacique of the (!ii;uayos was nai iUsyoinanox or Ma-
yobanex,(l<i. lib. I, cap. ISO). They went almost naked, and bad no arms, "mn Salllflae almenos para con losuBos, como no levies™ armas," (iu.cap.no.)

S1 Pigafetta, Heine vm die Well, so, 21, 26, 217, (Ootha, 1S02
; a translation of the Italian original In the library at Milan)-



CONTEIBUTION TO THE ICHTHYOLOGY OK THE LESSEE ANTILLES.
My Edward I). Cope, A. M.

(Read before the American Philosophical Society, October 7, 1870.)

The present synopsis has been prepared from the following materials. A large collection in alcohol made at the
island of St. Martin's, by Dr. It. E. van Rijgersma, of that place. A considerable collection made at St Croix orSanta Cruz, by Dr. It. E. Griffith, of this city, the specimens mostly dried and mounted. A second collection made
at the same island by Capt, Thos. Davidson of the navy, in alcohol. A collection embracing many specimens of large
size, made at St. Christopher's or Kit's by our fellow citi.cn Benjamin H. Lightfoot. The thanks of American
ichthyologists are due to these gentlemen lb,- the liberal maimer in which they have devoted themselves to the ink,-
ests ol this science.

An identification of the species obtained by our member, Dr. 11. C. Wood, at New Providence, has been inserted
as furnishing important evidence as to the nature of the ichthyic fauna of a point so much nearer the American
coast.

In general, the full determination of the flsh-fauna of the North Eastern region of the Lesser Antilles, will prove
ol much interest to science, as furnishing a point intermediate between the ground studied so well by Professor
Poey, ol Havana, and the island of Barbadoes, which has furnished the collections studied by Miiller and Troschel
To tins end we look with confidence to Dr. Rijgersma whose interest in the various natural sciences has already pro
duced important results in different departments. See on the Fossil Mammalia and Reptilia of Anguilla and St
Martin's, these Proceedings of this Society, 1869, pp. 183—150.

[n determining these species of fishes, I have of course used chiefly the standard works of Cuvier and Valenciennes
andoi Gunther; the latter, as bringing the history of the species of fishes nunc nearly up to the time, is the more
mportant of the two. I have found the published researches of Poey on the fishes of Cuba a sine qua non, and the
essays of Gill have furnished many important points in the higher department of the system. The Plectognath
monographs of Hollard, and the writing of Bleeker on that type and the Apodes, cannot be done without in this field

The engravings are specimens of the Bien photometallic process, and are printed with the text They
illustrate the results of photography of drawings, on metallic plates.

1: OBSERVATIONS ON Till: SYSTEMATIC RELATIONS OF THE PISHES,

I. Preliminary.
The system of fishes as at present adopted in this country is the result of the labors of many naturalists but

Chiefly of Cuvier, Agassiz, Miiller, and Gill. Without going into the history of the subject at present it will be
proper to point out the principal modifications of Cuvier's system introduced by his three successors. The orders of
Cuvier, were the Ohondropterygii, MalacopUrygii, Acanthoptetygii, Plectognathi, and LophobranchiL Professor Agassiz
under the name of Placoides, adopted the first division, the second he called the Opioids, the third Glenoids and then
erected a fourth order under the name of Ganoids, which should embrace a portion of Cuvier's Chondropterygii (the
sturgeons), aportion of the Malacopterygii Ahdominales (the bony gars, etc.); and the two last orders of Cuvier Pro-
fessor Miiller following, withastill more complete anatomical investigation, especially into the soft parts, discerned three
iub-clatm In Cuvier's Ohondrostomi, which he named the Leptocardi (lanclet), Sermopteri (lamprey, etc.), and the
SelachU (Sharks, etc). In the then recently discovered Bepidosireu he saw on fourth sub-class, the Dipnoi. Having
instituted an investigation of Agassi/.' (ianoids, in an able memoir he purged it of the Plectognath and LophobmncMaU
divisions, which arc obviously not related to it. These, with the Malacopterygians and Acanthopter'ygians, he erected
into a sixth sub-class, the Teleostei. This sub-class containing the greater part of existing fishes, embraced six orders,
viz.

: Aaanthopteri (Cuvier's Acanthoptergians), Anacanthini mew, for the Cod family, etc.), Pharyngognathi (new,
AMERT. PHILOSO. SOC—VOL. XIV 112
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for Ashes with connate inferior pharyngeal bones), Physostomi i
Malaoopterygians of Cuvier, neai'ly), Plectognathi and

lophobranehii of Cuvier. The groat number of facts in the anatomy of Ashes added by Miiller, constitute him the

father of modern ichthyology.

Prof. Gill, in 1861, adopted many of the divisions of Miiller, and rejeoted some; others were newly proposed.

But four sub-classes were recognized, the Dermopteri which included also Miiller's Leptocardii, (be Elasmobrancliii,

equivalent to Mailer's Selachii ; the Ganoidei, including here Miiller's Dipnoi, and Hie Teleostei. Six orders were

attributed to the last sub- class, which were quite different from those of Miiller. Thus adopting the Pleciognathi

and Lophobranehii, the cat fishes were erected into a new order, the Nematognathi ; the eels into another, Apodes,

and the ribbon-fishes doubtfully assigned to another, called Lemniseati. The remainder of the bony fishes were

regarded as constituting the sixth and highest, or Teleoeephali. To this as sub-orders were referred, the old orders

Physoclysti ( Aeanthqpteri Pharyngognathi and Anacanthini of Miiller), and Physostomi of Miiller
;
-with the new ones

Ueterosomata (the flat fishes), and Ewrttognathi (the Cyprinidse).

Subsequent to this publication, important contributions to the system have been made by igassiz, Kner, biifken,

Gill, Huxley, etc., which will be noticed at the proper time.

The writer having been engaged in an examination of the osteology of the bony lislics, and general anatomical

structures of the whole, has proposed to point out some further modifications of the received system, which he be-

lieves will render if a, closer reflection of nature. There are some portions of the skeleton which have been to a great

exlenl overlooked in seeking for indications of likeness and difference of types, and the estimation in which many

known characters are held, maybe much altered on the study of extended material. The skeletons on which the present

study is made are 1000 in number, 200 belonging to the Academy of Natural Sciences, of this cify, and 800 to the

writer, being the collection made by Professor Joseph llyrtl, the distinguished anatomist of Viouna. This collection

lias been long known to anatomists in Europe as the most, beautifully and reliably prepared in existence, and as

valuable as any, for study, on account of the fulness of the representation of the various types.

2. Special on the Ganoids.

Recurring to Miiller's system, the writer adopts, as characterized beyond dispute, his sub -classes or orders of Lep-

tocabdii, Debmoptebi, Selachii and Dipnoi, and conflnes himself at present to the recent Qanohlea and leleosteL

I have shared in the doubts occasionally expressed by ichthyologists, as to the essential distinction of thoso latter di-

visions, and an examination info fin; osteology, with reference to (Ids point, confirms the doubts raised by a study

of the soft parts. As is well known, Miiller distinguished the Ganoidea by Ihe muscular bulbous arteriosus con-

taining numerous valves, and (lie connection of the optic nerves by commissure rather than by decussation. He

added several other characters, knowing them, however, to be shared by various other orders and subclasses, and I

have selected the only two which seemed to be restricted to the division. Their restriction to it, however, is only

apparent, and Kner points out that the peculiarity of the optic commissure is shared by some Physostomi, and that the

difference between the number and character of the valves of the bulbus in Lepidosteus and Amia is quite as great

as that existing between Amia* and some of the Physostomi. After an examination of tbo skeleton, it is obvious

that, in this part of the organism also, there is nothing to distinguish these fishes from the Teleostei of Miiller. It

is true that each of the genera referred to it possesses marked skeletal peculiarities, but they are either not common

to all of them, or are shared by some of the Physostomi. If, on the other hand, wo compare those genera with each

other, differences of the .greatest importance are observable, which at once distinguish two divisions, one represented

by Polypterus, the othor by Lepidosteus and Amia.

In the first, place, the basal radii of the pectoral fins of Polypterus are observed to bo excluded from articulation

with the scapular arch by the intervention of throe elements, whioh form a pedicel or veritable arm for the fin ;

in Lepidosteut and Amia the radii are sessile on the scapular arch as in ordinary fishes. The ventral flns present

a like difference ; the basal radii are long, and four in number in Polypterus. In the other two genera they are

absent, excepting one rudimenfal ossicle on the inner basis of the tin (two in Lepidosteus), precisely as in the I'hysos-

I onions families Mvnnyritlii', CatostomidiM, etc. If we examine the branchial apparatus, we iind an undivided cerafo

hyal, threo branohihyal arches, ami no inner and but two outer bones of (be superior bramliiliyals present in

' See I-"

i

-.- 1 n
.

1 1 1

, Nonr.ul.aii Ainiiiiu calvam. Tab, I, fig, 10,



ICHTIIVOLOGY OF THE LBSSER ANTILLES. 447

Polypterus. In Lepidosteus and Amia, wo have the doublo ceratohyal, four braiioliiliy.il arches with four outer and

four inner superior elements, all characters of tho typical Teleostei. The maxillary bone of Polypterus instead of

being free distally as in fishes generally, is united with an ectopfcorygoid, and with bones representing, in position

at, least, postorbital and malar. \n tho other genera, the relations of the maxillary are as in osseous fishes.

The sturgeons, AccipenseridcB, agree with Amia, etc, in all of those points but one, differing only in having the

superior ceratohyal and several of Urn superior branchihyals cartilaginous. Tho ono point of distinction is, tho ex-

tension of tho basal radial supports of the ventral fin all across its basis, as in Polypterus. Tho pectoral fin is, on

the Other hand, much as in Lepidosteus. Thus tho sturgeons combine, in this ono respect, the features of both

divisions. Both the basal ooratoliyals are cartilaginous in this family; the superior only is cartilaginous in Polyp-

terns, Lepidosteus and Amia, while both are ossified in the old Teleostei, except in tho ools. In these, tho inferior is

cartilaginous, while the superior is ooossifiod to tho oeratohyal. Thus in ono unimportant character Polypterus

agrees with its former associates, but dififers more from others of them, the sturgeons, than from the bony fishes.

Another charaetor of both Lepidosteus and Amia betoken a certain relationship to Polypterus, viz.: the complexity

of tho mandible, especially in tho possession of a coronoid bono. But here, again, Accipenser only possesses an

osseous dentary, while Gymnare7ms and Oymnotus have the angular and articular bones distinct from tho dentary,

wauling the coronoid and opercular. In most bony fishes tho angular is not distinct.

It is thus evident that the sub-class Ganoidea, cannot bo maintained. It cannot even be regarded as an order, since

I will show that Lepidosteus, Accipenser and Amia, are all representatives of distinct orders. I hope also to make it

evident that Polypterus should be elevated to the rank of a sub-class or division of equal rank with the rest of the

fishes, and with the Dipmoi already adopted.

8. Relations to otheb Vbbtebeata,

The primary divisions of the verlebrata as expressed by tho skeleton, have been defined by Huxley in a very satis

factory manner, up to a certain point. Thus the MAMMALIA are distinguished by the reception of the proximal bones

of the mandibular aroh into tho auditory capsule, as ossioula auditus, and by tho absence of distinct ooracoid bono.

The ear hones support tho under jaw in the groups that follow, and a separate coracoid bono exists. Tho division of

birds and reptiles together, or SAUEOPSIDA, possesses limbs with but few and special radii, an osseous basis cranii,

without parasphenoid bono, and one aorta roof or two of ono bow on each side (rarely a second bow). The division

iii' m I below, or Batbachia, was shown to possess no osseous basis cranii, whoso place is taken by tho membrane bows,

the parasphenoid: limbs with but lew radii, and an aorta originating from two roots, attached to which are three or

four bones on each side.

following these, is the great group of fishes, in which the limbs arc many rayed or jointed, or fins ; a parasphenoid

present, and pelvis generally wanting. The stapes, which has not in tho preoeding groups shared in the support

of the mandible, is now projected from tho brain case so as to share with tho malleus (quadrate) in this support, being

still tho proximal element in the hyoid arch, as in the preceding classes. There are five (rarely four) aorta bows

which unite to form the aorta root on each side. The cranium is cartilaginous or osseous, and the mandibular arch

present. Below these come the Demoptebi, where the limbs arc wanting, and the mandibular aroh absent: the

cranium cartilaginous. In the lowest group or Leptocaedii, there is no differentiated brain, the cranium is mem-

branous and without arches : limbs wanting, and five aorta bows as in the last division.

These six classes of vertebrata appear to be well established. The question remains as to whether naturalists

are correct, who regard the fishes as representing variously from two to four classes. One of these (the Ganoidea)

having been already disposed of, it remains to consider tho claims of the remainder, viz. : the Elasmobranohil (sharks)

Dipnoi and typical fishes.

If wo examine the points in which tho whole, taken together, differs from the BatraeMa and other classes above

it, wo find that if is oonfined chiefly to tho structure of the limbs and tho hyoid apparatus. The typical fishes pre-

sent, howover, other important peculiarities, viz. : 1st. The existence of two or throe distinct bones in tho suspensor

of the mandible, instead of one ; 3d. The attachment to those of tho opercular bones
;
8d. Tho absence of pelvic

hones; 4th. The suspension of the scapular arch to the cranium
;
5th. The large development of the ptcrotic (Par-

ker, Mastoid, Cuvicr, and Owen) is characteristic of bony fishes,
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The types of variation in tire first point, only distinguish groups of subordinate rank. Thus the suspensor of

the inaudible in the typical fishes consists of the hyomandibular (stapes), quadrate (metaptcrygoid or incus), symp-

lectio and mosopterygoid (quadratojugal Midler, quadrate Huxley, Elcm. Comp. Anat.). In the Mormyridm, Sil-

tirido; Polypleridiv, (scap. arch), and others, the symplectio is absent; in the eels of several families, both it and the

metaptcrygoid are wanting, reducing the suspensorium to a rod of two pieces. This condition exists in many of

of the rays
; in others, and in the sharks, the inferior element is wanting (Midler Stannius). An important modifi-

cation is exhibited by Chimmra, where the hyomandibular, which alone exists, is continuous with the cartilaginous

cranium, not being separated by the usual articulation. As to the opercular bones, all are wanting in the Elasmo-

branehs (sharks and rays), while the typical fishes possess four, viz. : preoperculum, operculum, subopcrculum, and

interoporculum. In many of these, however, the subopcrculum is wanting, and in the, sturgeons and many eels

there is no preoperculum. In Polyodon the interoperculum is also wanting. In Lepidosiren the operculum and

interoperculum are rudimental. In respect to this point, also, the divisions indicated arc of subordinate value.

As regards the development of the pterotic bone, its history is not yet sufficiently made out to enable us to under-

stand its value. It does not exist in those with cartilaginous cranium (ElasmobrancUii). The Elasniobraiichs are

well known to have the scapular arch suspended freely behind the cranium as in higher vertebrates. It is not always

attached to the cranium, on the oilier hand, among true fishes, for in the eels it is quite as in the sharks, and the

spinous iiuned Mastacembelus presents the same feature.

The character presented by the pelvic bones and limbs seem to be of higher import. Tims all the bony fishes

and sturgeons Jack all the pelvic elements. In the sharks and rays they are also wanting, but two elements on each

side appear in the Holocephali (Uhimara), according to Leydig and Gegenbaur. In JjC.pidosiren, a large median

pelvic cartilage exists, but which element it represents is unknown. This is evidently a character of high signifi-

cance. As to the limbs, the peculiarities of Polypterus have been pointed out above. They mean nothing less than

the development of the elements of the arm and leg of the higher Vertebrata, which intervene between the point of

articulation and the distal segments, in Polypterus and flic sharks and rays. In the former, the distal segments are

articulated exclusively to the extremitios of the proximal pieces, which thus resemble, as well as represent, humerus

and femur, and render the limb pedunculated. Tho proximal pieces are not continued distally, however, into the

representatives of the main axis, which, as demonstrated by the admirable studies of Gegenbaur, consist, after

humerus, of radius, inner tarsals and metatarsals, and thumb ; in the hind limb, of the line of the tibia and inner

toe. This continuation is observed in the Elasniobraiichs, where, however, the divergent segments extend along the

sides of the proximal pieces to near, in some Rajidin quite, to the articulation with the scapular arch. In the true

fishes, including some of the old ganoids already considered, the divergent rays always reach this articulation, while

the number of proximal or basal pieces is diminished. These pieces havo boon called by Gegenbaur tho Metapte-

rygium (humerus), Mesopterygium, and Propterygiuni
;
the first being axial, the second and third being divergent

from it. In Polypterus, the Propterygium and Mesopterygium are largely developed ; in sharks and rays the prop-

fcerygium is sometimes small, sometimes wanting, while in tho true fishes the propterygium and mesopterygium are

both wanting, except in Amia, Lepidosteus, and the sturgeons, where a cartilaginous mesopterygium exists, accord-

ing to Gegenbaur. This author finds it rudimental in young Salmonidcs and Silundce. Lastly, in the true fishes

the distal elements of the axis of tho limb arc wanting just as in Polypterus.

In Dipnoi, on the other hand, we have this axis complete, or rather with greatly multiplied distal segments, and

with uni- or bilateral radii. The bilateral type is seen in Cerntod-iis and the acute-lobcd Crossopleryyiu, according

to Oiinther. Hence the limb in this order is termed by Owen, the simplest or primary type, and this proposition

is abundantly confirmed by the beautiful researches of Gegenbaur. The foundation for the history <>
I' the gene

sis of limbs laid by this author, vvill ever be a land-mark in the history of modern theories of creation.*

Important as are the characters that distinguish the several groups indicated by the different types of structure

of the limbs and pelvis, they do not seem to me to warrant their recognition as classes, equivalent to those of the

six already pointed out. Taking them together, there is a greater coherence also in the structure of the brain and

circulatory systems than is held to be the case with any other two of the classes adopted above. The peculiarities

of the limbs, important as they are, are quite similar in the want of the high specialization of their parts seen in the

»8w lus memoirUeber dai Slteletder Bliedmaaser der w Irbelthlere Im Allgemelnen. etc, Jenaiache Med, Zelt«chr, Vol, v. p. 39?.
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Batrachia and higher classes, the dill'orcnces consisting rather of number and position of parts. The pelvis of the
Dipnoi might be regarded as of primary importance but for its existence in tin; Holocephali, whoso limbs again are

so near those of the sharks. It remains, therefore, to adopt the Linnaean and Cuvierian class Pisces, and to grawt
as sub-classes the groups of Holocephali, Selaohii and Dipnoi. There remain as sub- classes the groups typified by
Polypterus on the one hand, and the true fishes on the other. The first has been already distinguished in its external
characters by Prof. Huxley, who again brought light out of obscurity when he established "his third sub-order
of Ganoids, the Crossopterygidw."* This division is in my estimation a natural one, and to be elevated to a rank
equivalent to that of each of the three aboved namod, being the only part of the original division of Ganoids of Agassi

z

entitled to it. Prof. Huxley defined it as follows :
" Dorsal fins two, or if single, multifid or very long

; the
pectoral and usually the ventral fins lobate; no branchiostegal rays, but two principal with sometimes lateral and
median jugular plates situated between the rami of the mandibles; caudal fin diphyeercal or heterocereal; scales cycloid
or rhomboid, smooth or sculptured. '

'

Of tho abovo characters, that which relates to the lobate fins is the essential one, and is the expression of the
external appearance produced by the structure of the bones of the limbs already pointed out by Gcgenbaur. The
dorsal fins of some families it is true, possess a remarkable structure, but in Phaneropleuron, IIuxl. and some others
appears to be nearly like that of the Dipnoi. The absence of branchiostegal rays is important, but is shared by
tho sturgeons. Tho jugular plates appear to exist in Polypterus only among recent fishes, though several, as Amia,
Elopa, Oiteogloetwm, etc., possess a median one. Nevertheless, its nature would not lead one to anticipate its being
a constant feature in any group of high rank; at least such is our usual experience with dermal bones. Tho structures
of the skin and scales given by Huxley are very subordinate.

The remaining division answers then to tho Teleostei and Ganoidoa of Midler, minus Polypterus. The name
Teleostoi cannot bo preserved for this division owing to its entire want of coincidence with that division of Midler, as
well as from the fact that the cartilaginous sturgeons must be included in it. I propose, therefore to call it the

Actinopteri.\ The characters of the live sub-classes will then be as follows :

Class PISCES.

The hyomandibular bone continuous with tho cartilaginous cranium, with a rudimental opercular bono. Two
distinct pelvic bones on each sido. Derivative radii sessile on tho sides of tho basal bones of tho limbs, separated
from the articulation. holocephali.

Hyomandibular bono articulated with the cranium; no opercular pelvic bones. Derivative radii sessile on the

sides of the basal bones of the limbs, rarely entering articulation. selacuiii.

Hyomandibular bone articulated ; rudimental opercular bones. A median pelvic element. Limbs consist-

ing of the axial line commencing with the metapterygium and with multiplied axial and often lateral segments.

DIPNOI.

Hyomandibular articulated, opercular bones well developed, a single oeratohyal ; no pelvic elements. Limbs
Inning derivative radii of the primary scries on the extremity of the basal pieces, which arc in the pectoral,

metapterygium, mesoptergium, and propterygium. ohossoptekygia4 •

Opercular bones well developed on separate and complex suspensorium ; a double oeratohyal, no pelvic elements.

Primary radii of fore limb parallel with basilar elements, and entering the articulation with scapular arch. Basilar

elements reduced to metapterygium and very rarely mesopterygium. Primary radii of posterior limb generally

reduced to one rudiment. actinoptkki.
The only sub-classes considered here are the last two.

•See Mem. Geolog, Surrey United Kingdom Decade x. p. 23.

tFrom axrlf a radlui, and Xrepov fln or wing, from the suppori of the fins by the radial elements only. .

t Altered from Huxley's Groaaoptvrygidcit
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4. OS THE CROSSOrTEItYGIA.

My object in alluding to the present subclass is to point out the ordinal characters of Polypterus as compared with

others of the same primary division, and of the Aetinopteri. The elucidation of this point depends first on the

explanation of the structure of the dorsal fin. This is one of the most extraordinary peculiarities of the genus in

question, and has never been brought into harmony with that exhibited by other divisions of fishes so far as I am

aware. The dorsal fin of Polypterus consists of a number of independent pinnules. Each of these consists of a strong

spinous ray supported by a single interneural bone. Prom the posterior face of the ray projects a number of soft or

cartilaginous rays, obliquely backwards, forming a vortical series. Thus results a series of vertical dorsal fins standing

on end instead of horizontally as in other fishes. The significance of this structure appears to be as follows :

In the Dipnoi, we observe the archetypal fin almost realized. Each neural spine bears an interneural bone, and

oach interneural a basal radial bone. Beyond these are the numerous distal or cartilaginous radii, which greatly ex-

ceed in number the interneural bones. In the Dipnoan Ph,aneroplciiron, according to Prof. Huxley's figure

and description, each interneural supports a basal radial, and this in its turn a number of true radii. In the caudal

fin of Polypterus as we pass towards the dorsals we find the transition from the rays with jointed, forked extremity

continuous with the base, to the dorsal pinnules, to bo complete.* The basal portion of the ray loses its jointed

character, and more in front than posteriorly; the anterior surface becomes sculptured like the spines that support

the pinnules, and tho sides begin to project in an angle which, in the next spine, becomes a free margin. The apex,

separating at the first joint from its terminal, jointed portion, tho latter appears to issue from a fissure in its apex.

In the next spine, this fissure is prolonged downwards on the posterior face, and the jointed divisions are more widely

separated. Their number also is increased in each by the continuation of a fissuro which divided the upper ray

of the last pinnule above described, for about half its length to tho base. In the anterior pinnule the inferior, now

horizontal, ray is considerably nearer the base of the spine than in those nearer the tail.

The preceding succession displayed by tho pinnules from behind forwards is no doubt a developmental one,

representing truly tho origin of the more specialized, since tho rays of tho tail are unquestionably in tho primitive

condition already stated to characterize tho dorsal fin of Phaneropleuron. It has also a complete analogy to the suc-

cession which we trace in tho types of the pectoral fin, commencing with tho simple axis of tho Dipnoi, and passing

to tho axis with lateral appendages or radii, seen in SelacJte (Gegenbaur 1. c.) and that traced below in the caudal.

Carrying tho process on, in the line already commenced, if wo bring the radii to tho plane of tho basis of the

basal ray or spine, we have the number of rays in tho basal radial band greatly increased. Should they ossify, as

we have seen them to do in passing from the caudal to the dorsal fins of Polypterus, they would be undistinguish-

ablefrom the basilar rays, just as the primary rays of the pectoral fin in the Urossopterygia are undistinguishable

from that which was originally tho axial. I am not at present acquainted with any genus of this sub-class which

presents this character without modification; but if wo omit a large number of tho interneural spines and their

increased basilar rays, all but four in fact, wo have exactly tho structure presented by the members of the family of

the Ccelacanths, as figured by Huxley and Egerton, 1. c, orthogonera Trisiicliopterus, Gailacanihus, Undinct and Macro-

poma. In several of these tho interneural spines are united in pairs, thus supporting two dorsal fins. No doubt

others of tho order possess this structure, and somo intermediate between it and somo of the forms already described.

We havo thus a succcssional specialization in the structure of tho dorsal fin represented by three types, tho

first being nearest to tlio Dipnoi, the last (Polypterus and Trisiicliopterus) being specialized so as to resemble tho

paired fins, much more so in fact than anything observed in tho Aetinopteri. The three orders may by thus de-

scribed.

Basal radii equal in number to tho interneural spines, with tho radii divergent, from their extremities. Inter-

neural bones numerous. Hapltstia.

Basal radii equal in number to tho interneural spines ; tho distal radii divergent from the posterior margin of tho

former ; interneural bones less numerous. Cladistia fam. Polypteridm.

" This Is rooro obvious In somo specimens than others ; one from Gondokoro on the upper Nile Is most Instructive In this respect,
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Basal radii much more numerous than the interneural bonos radiating from their extremity and oontinuod into

branching distal radii ; interneurrls much reduced in number. Acttnistia, fam. CoelacanUndw.

Tho basilar segments are entirely wanting in the higher Actinopleri, but are variously present in the lower.

They are rudimental in the dorsal fin of Amiurus, and are more distinct in tho dorsal fin of GymnaroJius and Carpiodes.

They are well developed, but short in the dorsal and anal fins of Goragonus, Salno, Slops, Mormyrus, OHeoglossum,

and oven in tho spinous rayed Batrachus. They are small in the anal fin of Ilydrocyon. In Amia they arc long in

the anal, but wanting in tho dorsal fin. Finally, in the sturgeons they arc well marked, but imperfectly ossified in

both dorsal and anal fins. In most Clupeidaj and Characinidaj they are not visible, and are wanting in Ileteroiis,

Butyrinus and ITyodon. In all cases whore they are present, however, they are greatly more numerous than tho

vertebra;, as are also tho interneural bones.

The origin of this increase suggests itself, and leads back to tho proposition discussed with referonco to tho

increase seen in tho Coelacanthidce. Should a type of this group bo discovered with dorsal flnsor pinnules as numerous

as those of Polyplsrus and with the structure of those of Tristichopterus, wo would then bo with reference to our

increase in tho number of interneural bones, nearly whore Polypterus places us with reference to tho increase of the basal

segments. Wo may then suppose that the most divergent of tho supernumerary basilars became lateral on tho inter-

neural adjacent to each, by the shortening of the axial basilar. That this shortening has taken place, is obvious from

tho condition in which wo find it in the many genera mentioned, and that its effect would be to throw the lateral

basilars on to tho interneural is almost a necessity. Wo have thus the high number of interneurals seen in tho

Actinopleri accounted for, and though as yet largely hypothetical, the explanation seems extremely probable.

5. On the AcTiNorTEiu.

In determining tho primary typos of this sub-class, we recur to some characters already mentioned, in which

they approximate tho Grossopterygia, and adding others, follow the various divergences to their specialized terminations.

Thus in Aecipc.nser and allies the ventral fins possess a complete scries of basal radial bones, and the pectorals each

a largo mosopterygium.. In Amia and Lepidosleus, the mesoptorygium is small and tho basal radii of tho ventrals are

reduced to their lowost number. In none of them are the basihyals fully developed. Most of the eels retain a char-

acter which wo have only observed heretofore in the Selachii.

Wo pass by a number of tho lower fishes boforo we find tho mandibular arch furnished with a symplectic. Oho

of tho most important modifications, which is more or less coincident with a number of others, is that which formed

tho basis of Bonaparte and Muller's order of Physoslomi. Tho prcsonco of tho ductus pneumatious which character-

ized it is always associated with an abdominal position of ventral fins and cycloid scales, and mostly with tho presenco

of the prjocorocoid arch, tho entrance of the maxillary bone into tho border of the mouth and tho non separation of

the parietal bones by tho supraoccipital. Yet none of those characters are precisely associated at the point of ehango

in each, for there are Physostomous fishes witli separated pariotals and ctenoid scales (some Gyprinodontidm) and there

arc Physoclysti with abdominal ventrals. Nevertheless thrco prominent types stand out in tho Aclinopteri, the

sturgeons or Ghondrostei, tho Physoslomi, and tho Physoalysli, and may bo considered as tribes.

An entire series Of basilar segments of the abdominal ventral fin; no branchiostogal rays.

CIIONDROSTEI.

Basilar segmonts of ventrals rudimental, position of fins abdominal, parietal bonos usually united
; branchiostegal

rays ; swim bladder connected with the stomach or oesophagus by a ductus pneumaticus. piiysostomi.

No ductus pneumaticus
;
parietal bones separated by tho supraoccipital ; ventral fins usually thoracic or jugular

;

no basilar segmonts. niYSOCXYSTi.

CnONDKOSTEI.

There are two orders in this division, as follows :

A prajcoraooid arch ; no symplectic bone
;
promaxillary forming mouth border ; no suboperoulum nor prascoper-

culum ; mosoptcrigium distinct ; basihyals and superior ceratohyal not ossified
;
intcrclaviclcs present,

operculum or maxillary bones ; branchihyals cartilaginous.

No inter-

1 SELACIIOSTOMI.

A

A
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Similar to the last, but with interoperele and maxillary bones, and osseous brancliiliyals.

2 QLAHIOSTOMI.

The first order embraces the single family of Spatularidis, the second, that of the Aecipenseridas. In both, the

chorda dorsalis persists, the tail is hoterocercal and the osseous cranium is little developed. The basal and radial

elements of the limbs, with the coracoids, are not ossified.

Physostomt.

The following key will express the leading features of the orders of this division.

I A pracoracoid arch

.

A A coronoid bone.

Maxillary in many pieces ; vertebrae opisthocoeltan. 3 ginglymodi.

Maxillary not transversely divided ; vertebral amphicoelian. 4 halkcomokphi.

AA No coronoid bone.

* No symploctio bone.

Pterotic simple, anterior vertebra with ossicula auditus; supraoccipital and parietals co-ossifiod.

5 NEMATOGNATHI.

Pterotic annular, including a cavity closed by a special bono
;
parietals distinct, vertebras simple.

6 SCYPHOPHOEt.

* * Symplcctic present.

Anterior vertebra co-ossified and with ossicula auditus.

Anterior vertebras similar distinct, without ossicula auditus
;

II. No pnecoracoid arch.

A Scapular arch suspended to cranium.

* A symplcctic.

Pterotic and anterior vertebras simple
;
parietals separated by supra-occipital.

Anterior vertebras modified; parietals united
;
pectoral fins.

* * No symplcctic.

Anterior vertebras simple ; a prseoperculum and maxillary ; no pectoral fins.

A A Scapular arch free behind the cranium.

* A prcoperculum.

A symploctic ; maxillary well developed ; no pectoral fins.

No symplcctic ; maxillary lost or connate
;
pectoral lins.

* * Preoperculum wanting or rudimontal.

No syniplectic, maxillary, nor pectoral fins
;
no pterygoid.

Of the above orders, the Ilaplomi (pike, etc.,) approach nearest the Physoclysti of the families OpheocepMlidw

and Atheriividai ; and the IMostomi of the family Symbranclrida, to the Physoclyst family of MaUaccmbelidce. The

affinities between these families is, in both cases, so close as to render the distinction of the primary divisions in

question hardly worth preserving.

The complete development of the support of the caudal fin is seen in many members of this tribe, while in many

of them it remains in its primitive condition. Among I'hysoclysti it is nearly always complete, though in a few

{Trichiuridm, etc.,) it remains larval.

In the first development of the vertebra] column in fishes, it forms a straight axis. The fin is represented by a

fold of the integument, which extends equally round its extremity. In this membrane the rays are developed, and

in many fishes they remain thus equally distributed. In this case, the caudal vertebrae remain in a straight lino

to the extremity, and we have a termination such as is seen in Lepidosiren and the eels. This form of tail may be

called the isocercal.

If now, the radii, basal or distal acquire a greater development on the lower side of the cud of the column, thoso

7 PTjBCTOSPONDYtl.

8 ISOSPONDYM.

9 UArLOMI.

10 GLANENCTIEU.

11 ICHTIIYOCKl'Jir.r.

IS IIOLOSTOMI.

13 ENCIIE1YCEPHALI.

14 COLOCEITIALI.

'
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on 1.1) o upper side remaining rudimental, it will be necessary that such enlarged portion should strike the water in the

plane transverse to the longitudinal axis of the body, in order that the weight of the body be propelled with the

least expenditure of force. This will necessarily cause the distal vertebrae or end of the chorda dorsalis to be turned

upwards, so that the inferior rays of the I'm shall be brought as near to the line of the superior as possible. This is

the typo of tail known as the heterocercal, as called by Agassiz.

We find among the Physoclysti that the lower rays of the (in arc more and more strengthened, and tho hffimal

spines which support them arc more and more enlarged ; consequently theendof the column is more curved upwards,

as seen in Amia. The superior rays and neural spines arc also strengthened, and the inferior so extended up-

wards as to pass round the extremity of (lie column, and come into contact with them. And now the vertebral cen-

tra are successively atrophied from the extremity. Counting from the extremity to the hasmal spines of the first sup-

ports of the outer rays of the caudal lin above and below, we find that ten vertebra remain in the tail of the Notop-

terus. In the Byodontidm Albulidm, Elopidm, AlepocephalidrnzaA Salmoniba, there are but two left, while one only ap-

pears in the 0steoglossido3, Aulopidm, Lutodiridm, Butyrinidm, Coregonidce, Glupeidm and CMrocentridw. In most, other

families, especially of Physoclysti, the last one has disappeared, and the numerous bsemal arches arc arranged like

radii diverging upwards and downwards from the last caudal vertebra;. In the highest groups, as Pharygognathi, etc.,

they become coossitied, and the tail lias completed its specialization. This is Hie type called homoccrcal by Agassi/,,

and diphycereal by later writers.

These types arc thus plainly stages in the development of this member, the fust and second being simply of

development of the last. Thus I he young Salmon commences with an cel-likc vertebral column, oris isocercal;

it presently, by the upward curvature of the column, and unequal development of the caudal fin becomes heterocercal.

Aborting tkc distal vertebra?, it makes much progress towards becoming diphycereal, but ceases to grow before il has

quite accomplished Ibis stage. The Polypterws, the eels, the Oymnarchus, and other fishes ossify the vertebra? in the

isocercal stage. The heterocercal type is seen in the Chondrostei, where the vertebras never ossify. In Lepidosteus,

Amid and Salmo, they ossify in tins stage.

I will now further specify the characters of the orders of Physostomi, and the families they contain.

Ginglymodi. Parietals in contact; pterotic simple; sympleetio present. Mandible with coronoid, opercular,

angular, articular and dentary bones. Basis cranii simple. Third superior pharyngeal bone small, lying on fourth
;

upper basihyal wanting. Maxillary subdivided. A pracoracoid arch. Vertebrae opisthocoelian. Pectoral fins with

raesopterygium and live other basal elements.

One family, the Lepidosteidce, with heteroceroal tail, cartilaginous pracoracoid, one axial hyoid and three basal

branchihyals.

Halecomobphi. Parietals in contact, pterotic basis cranii and anterior vertebra; simple. Mandible with oper-

cular and coronoid ; maxillary not segmented, bordering the mouth. Third superior pharyngeal lying on enlarged

fourth ; upper basihyal wanting. Vertebra', amphiccelian. Pectoral fins with mesopterygium and eight other

elements.

One family, the Amiidce, with heterocercal tail, cartilaginous pnncoracoid, one axial and four basal branchihyals.

Nematognathi. Parietals.and supraoccipital confluent. Pour anterior vertebra; coossified, and with ossicula

auditus. Nomesopterygium. Basis cranii and pterotic bone simple; no coronoid hone. Third superior pharyngeal

bone wanting or small and resting 011 the fourth, second directed backwards. One or two pairs basal branchihyals,

two pairs branchihyals. Subopcrciiluni wanting, prcina xillary forming mouth-border abovo. Interclavicles present.

This division is the nearest ally to the sturgeons

(

Ohondrostei) among Physostom'ous fishes, and I imagine that

future discoveries will prove that; il, has been derived from that division by descent. In the same way the Isospon-

dylous fishes arc nearest to the HalecomorpU, and h;i,ve probably descended from some Crossopterygian near the

Haplistia, through that order. The aflinity of the cat fishes to the sturgeons is seen in the absence of symplectic,

the rudimental maxillary bone, and a,s observed by Parker, in file interclavicles. There is a, superficial resemblance

AMERT. PHILOSO. SOC.—VOL. XIV.—114
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in the dermal bones. The rudimental mosopterygium shown by Gegenbaur to exist in the young nlwridm, the prcoco-

racoid arch and the ventral fins, are shared with, the sturgeons and other divisions.

There are considerable varieties of type in subordinate features to be observed in the Ncmatognathi. The Hypo-

phtJialmidm are indeed scarcely to be referred to this order.

1 Anterior vertebrae modified ; inferior pharyngeal bones distinct ; few branchiostogal radii
;

Operculum present. Siluridm.

Oporculum wanting. Asprediriidm.

2 Vertebrae unmodified ; inferior pharyngeal bones united their wholo length many branchiostegal rays
;

Operculum present,
'

'HypopMhalmidm.

In the Siluridm we have other modifications of importance. Tims in Flotome the second superior pharyngeal

is wanting. In Loricaria and its allies, the pterotic is greatly expanded, so as to unite witli tho hyomandibular and

opercular bones.

ScYrnornoRl. Parietals narrow, distinct from each other and the supraoccipital. Pterotic large funnel-shaped,

enclosing a chamber which expands externally, and is covered by a, lid-like bone. No symplectic. Opercular bones

present. Anterior vertebrae unaltered. No mesoptorygium. Basis cranii simple. No interclaviclcs.

This very distinct group is about equally allied to the preceding and the following. The arrangement of tho parie-

tal bones appears to explain thai, of the Siluroids, about which there is some difference of opinion among naturalists.

Thus Huxley in his memoir on the Ganoids, in Ids figure of Olarias, labels these confluent elements (as I suppose

them to be at present), supraoocipitals ; Parker (shoulder girdle), calls them parietals. The families of this order

are two, viz:

Tail isocercal, GymnarcJiidm.

Tail diphycercal, Mormyridce.

In Morrnyrw there is one vertebra of the original series left in tho tail.

Plectospondyli, Parietals broad, distinct,, pterotic normal, symplectic present. Opercular bones all present;

no interclavicles. Anterior four vertebra! much modified and with ossicula audilus.

1 Brain case produced between orbits ; only two superior pharyngeal bones; basis cranii simple.

a Only two basal branchihyals.

Tail diphycercal, Catostomida.

a a Three basal branchihyals,

f Gyprinidm.
Tad diphycercal,

( (Jobitidm.

Tail isocercal, Stemoptfgidm.

2 Brain ease not produced between orbits, basis cranii double, with muscular canal in many
;
four to one superior

pharyngeal bones.

r
l hree basal branch ihyals,

^ ErytJvrinidce.

Tsosi'ondyu. Parietals separate, symplectic present; no interclaviclcs. Anterior vertebras simple, unmodified.

Pharyngeal bones separate above and below.

An extensive group, presenting many subordinate modifications.

1 Tail subisoccrcal
;
pterotic externally annular enclosing a largo cavity

;
basis cranii double ;

Nolopteridct.

2 Tail diphycercal; pterotic normal, basis cranii double; superior pharyngeals four, distinct, third largest directed

forward ; basal branchihyals three : (typical.)

* Parietals united.
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Two tail vertebra,

One tail vertebra,

No tail vertebree,

* * Parietals separated by supraoooipital.

Two tail vertebree,

One tail vertebra,

8 Tail diphycercal, pterotio normal, basis oranii simple.

Basal branohihyals and superior pharyngeals each three
;

The same bones each two
;

( ITjiodaniidai.

< AlbuUdm.
(. Elopidii.

i . I ulopidm.
• Coregonidce.

f Lutodiridce.

( Siti/rii/ti .

\ Gonorhynchidm.

( Alepoce^

\ Salmonidce.

f ChirocentridcB.

Osteoglossidce.

( Ileterotidai.

\ Oalaxiidm.

Haplomi. No praoooracoid arch. Parietal bones separated by the supraoooipital. A sympleotic; opercular

hones present ; anterior vertebras unaltered. Pharyngeal hones distinct, the superior directed forwards, three or

four in number. No interolavioles.

1 Basis oranii double ; maxillary entering mouth border. JSsoeidce.

2 Basis oranii simple; maxillary bounding mouth. Umbridm.

3 Basis oranii simple
; mouth bounded by promaxillary only ; third upper pharyngeal enlarged. ( dj/pniiodontidm.

( J/i/pswMo'.

Glanhnoheli. Parietal bones extensively in contact, distinct
;
pterotic normal ; a symplcctic. Opercular hones

complete ; mouth bounded by promaxillary chielly: six or seven basilar pectoral rays. No prascoracoid or interolav-

ioles. Anterior vertebree united, modified, and with ossicula auditus. Superior pharyngeal bones subequal, con-

tinuous.

One family, the Gymnotidm, which approaches the eel-like Siluridce, the Sternopygidm, and the Monopterus of

Java, so as to be in a measure intermediate between them. The characters are, no parietal fontanello
; four superior

pharyngeals, three basal branohihyals ;
brain prolonged between orbits. The structure of the fins, and the rudimental

maxillary bones distinguish this family from the Sternopygidee, with which they have boon heretofore associated.

In the first they are like the eels, in the latter the siluroids.

Iohthtoobphali. Epiclaviole suspended to posttemporal and to cranium; mouth bounded abovo by premaxil-

laries, which are in contact on the median line, and in contact with a distinct maxillary by the posterior margin; no

Interneural spines, pectoral lius nor symplcctic bone ; two basal branchihyal pairs. Vertebree unaltered. Two pairs

basihyals.

One family, the Monopteridm. Two (8d and 4th) superior pharyngeal bones on each side. The general form is

eel-like.

Holostomi. Epiclavicle suspended to fourth vertebra, posttemporal wanting. Parietals in contact. Mouth

bounded by the premaxillaries which are in contact medially and bounded behind by maxillary. Sympleotio present

;

vertebra 1 unaltered
; no pectoral fin. Third superior pharyngeal not smaller than fourth.

One family, the SymbranoMdm, with the genera, Amphipnous and SymhrancJms.

Enchelycephali. Parietals In contact; lower pair of basihyals wanting. Scapular arch suspended to an

anterior vertebra, no posttemporal, no sympleotio, maxillary bone absent or connate with promaxillary which forms

border of mouth. Premaxillaries separated on the median line by the ethmoid. Superior branohihyals and inferior

and superior pharyngeals well developed ; the latter of three bones. Of these the fourth is largest and supports the

third, which with the second is directed forwards.

1. Palatopterygoid arch oomplete
;
pectoral fins. Congridm.

2. Pectoral fins
;
palatopterygoid arch represented by pterygoid

;
premaxillaries more widely separated.

Anghiillidm.
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li. No pectoral fins
; no metapterygoid

;
pterygoid a slender rod ; ethmoid much wider. Oymnothoracidce.

Coloobphali. Parietals largely in contact, opercular bonos rudimental, the preoperculum generally wanting.

Promaxillary rudimental or wanting; ethmoid very wide. Symplectic, maxillary, pterygoid, basal-branchihyal,

.superior and inferior pharyngeal bones all wanting, except the fourth superior pharyngeal. This is j aw-like, and

supported by a strong superior branchihyal ; other superior branohihyals wanting or cartilaginous.

This well marked order includes the eels of tbo family Murmnidm (with Qymnomurmna etc).

It is evident from the above, that the eel-like form common to the last five orders is not more important in a

systematic sense, than the fish-like form, which is common to so many of the others.

Physoclysti.

The following is an analytic synopsis of the orders. They all have the parietals entirely separated by the supra-

occipital, and lack the prsecoracoid, and have the symplectic present.*

A Scapula suspended to the anterior vertebrae.

Superior branohihyals and pharyngeals present, inferior distinct
; maxillary distinct ; no interclavicles.

15 QPISTOHMI.

A A Scapula suspended to cranium by a posttemporal.

I. Ventral lins abdominal.

Branchial arches well developed, the hones present, except fourth superior pharyngeal; third much enlarged.

Inferior pharyngeals distinct. 10 Peecksoces.

Third and fourth superior pharyngeals much enlarged, inferior pharyngeals coossifled.

17 Synkntoonatiii

Superior branohihyals and pharyngeals reduced in number ; inferiors separated in Hemibeanchii.

Superior branohihyals and pharyngeals, and basal branohihyals wanting; gills tufted.

1!) LoPHOBBANCHII.

If. Ventral lins thoracic or jugular,

first vertebra united to cranium by suture ; epiotics united behind supraoccipital ; basal peooral radii elongate.

1(1 Pediculati.

Posterior cephalic region normal, anterior twisted SO as to bring both orbits on one side; inferior pharyngeals

distinct. 21 Heteeobomata.

Cranium normal, premaxillaries usually coossifled with the maxillaries bellied, and the dentary with the articular
;

pharyngeal bones distinct. 22 PlECTOGNATHI.

Cranium normal, bones of the jaws distinct ; inferior pharyngeal bones distinct.

21! Pebcomoephi.

Cranium normal, bones of the jaws distinct ; third superior pharyngeal much enlarged , articulated with cranium

,

inferior pharyngeals coossifled. 24 Phabyngognatbi.

These orders arc more fully defined below, and I ho families which are referable to l hem pointed out.

Opisttiomi. Scapular arch suspended to the vertebral column. Superior pharynegcals and branohihyals ossified,

in the former third a little larger, followed by a small fourth. Three basal branohihyals, inferior pharynegcals distinct

Maxillary bone distinct; supraoccipital separating parietals. No interclavicles. Symplectic present.

One family the MtwUicemhelidtr. In it, the tail is isocereal, spinous dorsal present, and the ventrals wanting.

It bears considerable resemblance to the eels of the family Symbranchidas.

Peecesoces. Ventrals anteriorly or posteriorly abdominal. Mouth formed by premaxillaries; posttemporal

furcate anteriorly, not suturallj attached. Three basal branchihyals : all those of the superior series generally pres-

ent. Superior pharyngeals with the third very largely developed, but not articulated to the cranium. Inferior pha-

ryngeals distinct. Basal pectoral rays four, short. Basis cranii without muscular tube, but with rudimental upper

floor.

* Except in Oatradum, where it is not OBsltted.
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1. Doraiil I'm of branched radii ;
no second door of brain case

;
transverse wing on inside of hyomandibularj

second superior pharyngeal rod-like, first present, third simple. Oplieocephalida.

2. Dorsal liii of spinous and soft, portion ; no hyomandibnlar wing
;
second superior pharyngeal subconic, third

vci'v large of two horizontal lamina!, the superior supported by the inferior by a vertical rod. Superior branchihyals,

second a, triangular plate with supero-exterior process ; third and fourth tri-radiate. Mugilidoi.

8. Dorsal fm of spinous and soft portions, ventrals more abdominal; third superior pharyngeal long and wide,

simple, second rod-like. Basis cranii with upper floor better developed anteriorly. Atherinidai.

The family of Gyprinodontidm approaches the Oplieoceplialidm very closely, differing as to ordinal characters, in

the presence of the ductus pneumaticus. The form of the maxillary bone and anterior position of the ventral fins

ally them to the Mugilidce, while the enlarged third superior pharyngeal even exceeds that of the Atherinida. The

physiognomy brings it into relation with this order.

Symkntoonatiij Mouth bounded by the premaxillary only; parietal bone very much reduced
;

posttemporal

slender, furoate ; supraclaviole not distinct. Peotoral fln with elevated basis
;
no interolaviole. Superior pharyngeals

second and third large, oval, not articulated fo cranium, sending processes forward; fourth wanting. Inferior pha-

ryngeals ooossifled. Basis cranii double in front, but without muscular tube.

The only family of this order, the SaomberesocidcB, lias a diphycercal tail, and no spinous dorsal I'm. In its rather

weak superior branchihyals it shows resemblance to the next order.

Hbmibranchii. Mouth bounded above by premaxillary only
;
posttemporal not furcate. Pectoral fins elevated !

interolavicles developed. Superior pharyngeals small, weak ; second, third, and generally fourth present; superior

branchihyals rudimental, the fourth, and sometimes others, wanting. Inferior pharyngeals distinct. Branchial pro-

cesses narrow lamina!. Basis cranii simple, no tube.

1. Anterior vertebras but little enlarged ;
dorsal spines strong

;
first, second and third superior branchihyals and

second and third superior pharyngeals present, Gasterosteidm,

2. Four anterior dorsal vertebrae much elongate (centrum and spine united by suturo in Fistularia), dorsal spines

very weak, or none.

a. Superior branchihyals oartilage, three superior pharyngeals.

(j Throe anterior superior branchihyals osseous, three superior pharyngeals, directed forwards.

',',. Pour anterior vertebra much elongate, with strong diapophyses, and normal articulations.

Fourth superior branchihyal and first and fourth superior pharyngeals only wanting.

4. Six anterior vertebra! extremely elongate, with normal articulations of centra.

Fourth superior branchihyal and all the superior pharyngeals wanting.

This very natural order connects the ordinary fishes immediately with the LophobraneJiii. The family Oat-

terosteidCB is the least specialized of them, and presents some relationship to Nematocentris, a genus of AtTierinidm,

from Australia. The latter lias Hat, transverse! ami senate spinous rays to both dorsal tins, which both exhibit soft

rays, as though in anticipation of their absence anteriorly in Oasterosteui. The relationships of this order to the

Lophobranchs are numerous. They are, the weakening of the branchial apparatus, the presence of the interolavicles

(which I find in all), the simplicity of the posttemporal bone and basis cranii, the shortness of the branchial processes

the prolongation of the muzzle and the ganoid plates, are characters of subordinate relationship. On the part of the

Lophobranchii, the BoUnostomidm approach this order, but to which family I am not sure, probably to the Fis-

tulariidm.

LOPHOBRANCHII. Mouth bounded by the premaxillary above; posttemporal simple, cooossilicd with the cra-

nium. Basis cranii simple. Pectoral fins with elevated basis ; well developed interolavicles. Anterior vertebra

modified, the diapophyses much expanded. Inferior and superior pharyngeals and superior branchihyals wanting or

unossilicd. Branchial processes in tuftS*.

1. A. weak spinous dorsal fln. Solenostomidcs.

2. No spinous dorsal fin.

AMERI. PHILOSO. 800.— VOL. XIV.— I 1 :>

Fistulariidm.

AuloHtom.it.

Fistularia.

Centrist- iil,e,

Amphisilida.

( SyngnatMdce.

\ Hippoeampidce.
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Pedio0I;ATi. Basal radii of pectoral fin elongate, reduced in number
; no interclavicles. Epiotios united with

each other above behind supraoccipital, and the first vertebra with the cranium by suture
;
posttemporal broad, flat,

simple. Superior pharyngeals two, similar, spatulato with anterior stem and transverse blade. Basis cranii simple.

Two families, the Antennariidm, with three, and the LophiidcB (LopJiius, Ealieutma, Malilie), with two, basal pec-

toral radii. They connect with the I'ercomorpjd by the Blenniidm and "BatracMdw.

Hbtekosomata. Cranium posteriorly normal ; anteriorly with twisted vertex, to allow of two orbits on one side,

or one vertical and ono lateral ; basis not quite simple ; dorsal fin with jointed rays. Superior pharyngeals four,

the third longest, much extended forward ; inferiors separate.

Embraces the family of Pleuronectidm.

Plbctognathi ; cranium posteriorly normal ; the posttemporal coi'issilied with the epiotic, and undivided. The

elements of the mandible and usually the premaxillaiy and maxillary coossifled. Iuteroperculum a slender rod.

Superior pharyngeals laminar usually vertical and transverse.

1 Maxillary distinct, a suboperoulum ; sup. pharyngeals vertical, transverse, fourth present, minute;

;

TriacAinihidm.

2 Maxillary coossifled, a suboporeulum ; basis cranii double, with tube. Pharyngeals vertical transverse, fourth

wanting; Ilalistidm.

3 Maxillary coossifled, a suboperoulum and symplectio ; basis cranii simple.

Pharyngeals transverse vertical, fourth present
;

Tetrodontidce.

Bo. more longitudinal, Diodonlidtr.

4 Maxillary ooossiliod ; no suboperoulum ; symplectic not ossified ; intcrelavicles present. Fourth sup. pharyn-

geal wanting, 2d and 3d forming a vortical subconie mass
;

Ostracioniidai.

Tho contents of this order are heterogeneous, and it is questionable whether section fourth really belongs to it.

The Plectognaths are associated with the true peroiform fishes by Triaeanthus on their part, and the Acronurida

and (Jhaetodontidi/i on the other. Their affinities have never been, in my estimation, heretofore properly expressed in

the systems, whero they have always been arranged at a, distance from the higher PhytOOlysti. Yet the structure of

the swim-bladder, skull, scapular arch, caudal vertebral, pectoral fin, in fact, everything, combine to indicate their

position to be here. The shortened jaws, especially the maxillary of Acanthurux, remind one of Triacanlhus, and its

closely united slender femora, approach thoso of Baliltes. The coossilioation of the simplo posttemporal with tho

cranium confirms the affinity.

Percomobphi. Bones of the mandible distinct, maxillary distinct. Cranium symmetrical, epiotios normal ; no

interclavicles
;
posttemporal not coossifled with cranium. Basal pectoral radii not enlarged; humeri . suspended

(generally) from the scapular arch. Basal branohihyals three, inferior pharyngeals distinct ; superior pharyngeals

with tho third most generally largest. Sub and iuteroperculum present, plate-like.

This extensive order embraces a great variety of forms, some of which may yet be regarded as forming distinct

orders. At present, I am not sufficiently sure of their exact definition to admit them as such.

I. AiiacantMni. Basis eranii simple, no tube; posttemporal bifurcate, scapular foramen between scapula and

coracoid. Superior pharyngeals three, horizontal, third little larger. Borsal fin, rays flexible, jointed. Includes

the families Oadidce and Macruridtn, both with Isocercal caudal vertebra;.

II. Haplodoci. Basis cranii simple flat, posttemporal simple undivided. Scapular foramen in centre of scapula.

Basal segments of pectoral fin live, elongate. Superior pharyngeals contracted, first and fourth wanting, third basin

shaped with second adherent. Borsal fin with some spinous rays.

One family, the BatraoMda,

III. Scyphobranchii. Basis oranii simple, no tube; posttemporal furcate. Superior pharyngeals shortened, fourth

and first generally wanting, third large, basin-shaped, second generally scale-like or coossifled with third. Scapula

with median foramen. Dorsal radii usually soft. Families Uranoncopidm, Gobiidus (genera Qobius PMlyjmus Mleoirn
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Callionynus PeriopMhalmus Boleophthalmus, A mblyopus Trypauchen), Blenniidw (Zoarcet A narrhieat, Oryptacanthodes,

Salarian, Oentronotus, Oristiceps), QoMesocidce {Qobimox Sicyam, Lepadogaster) ; Cottidm {Uranidea, Ootlus LeptocoUus,

JTemitripterus, Saorpaeniohthys).

IV. Epelqsmia. Basis cranii double, with basal muscular tube
;
posttemporal undivided. Second, third and

fourth superior pharyngeals transverse vertioal laminre. Scapula with median foramen
; basal pectoral bones four,

short. Dorsal spines strong. Families, Aeronuridm, (with Amphacanthus) and OliaetodonUdw, (with Ohaetodon,

Chelmo, Zanclus, Platax, Heniochus, (Taurichthys,) Epibulus and Toxotes).

V. Bhegnopleri. Basis cranii double with tube
;
posttemporal bifurcate

;
scapula with median foramen

; superior

pharyngeal bones lour, third largest, narrow, directed forward. Basal pectoral bones divided
; two normal, support-

ing fin
;
one longitudinal without rays, and one a plate on eoracoid, supporting elongate rays. Dorsal spines. Ouo

family, the THcMdiontidm (1'olynemida,).

VI. JHs/egi. Basis cranii double, with muscular tube. Posttemporal bifuroated, soapula with median foramen •

basal pectorals three or four, short quadrate. Superior pharyngeal bones four, third always the largest, longitudinal

more or less elongate, not articulated to the cranium. Inferior pharyngeals separated. Dorsal fin with strong spines.

a Third extremely elongate, narrowed forwards ; Scomhridm, XipMadidm. TricM-ilridw.

fi Third shorter, but narrow
; fierycidai, Pei'ddai in part.

y Third nearly wide as long
; Percida pt., Sparidm, Scimnidm, Prutipomatidm, Triglidm pt.

(J Third much enlarged into a grinder. Sillaginidm, Uaranyidm (Scyris, Blepharis, Lactarius, Drepane, Equula

Trachynotus), Echeneidm, Gerreidce, Heterognathidce, Amblodon, Liostomus (4th wanting).

c Third more or less basin shaped ; Pterou, Synanceia, Scorpaina, Pelor (tube rudimental), Peristedion,

Trigla (pts).

VII. Jjiibyrinthici. Basis crainii double, with muscular tube. Superior pharyngeals without tho fourth third

massive artioulated to cranium, one or other of the superior branchihyals developed into vertical laminse often invo-

luted. Inferior pharyngeals distinct. Dorsal flu spinous.

1. Second sup. pharyngeal present, superior branehials present, fourth greatly laminated.

Osphromenidce.

II. Second sup. pharyngeal wanting
; first sup. branehihyal with three lamina;.

a Second and third sup. branchihyals present. (Polyacanthus A.nabas), Anabantida

fi Second (and third?) sup. branchihyals wanting. Helostoma.

I'liAitYNGOGNATin. Basis cranii double, with tube ; basilar bones of pectoral, four, short. Scapula with median
foramen. Cranium normal posteriorly

;
posttemporal bifurcated. Superior branchihyals not complicated

; superior

pharyngeals with the third greatly developed and attached by movablo articulation to cranium, the others wanting or

rudimental. Inferior pharyngeals solidly coossified.

1 Fourth superior pharyngeal rudimental, second slender toothless; first similar.

Embiotoeidas (7 genera).

2. Fourth wanting ; second laminar, adherent to third, dentate: (probably 4th coossified with third), (3d not

articulated to cranium in Orcnicichla, first present, in OhrornU and J/eliases). Chromididw.

3. Fourth wanting
;

* Second rudimental rod-like, third with fixed articulation to fourth sup. branehihyal. Labridw.
'' "-" Second wanting

;

Labridos, ? Crenalun, Odax, Qomphomt.
4. Third only present, the opposites united, and with a sliding articulation on the much enlarged fourth super,

branehihyal. Bcand®.

With this order we close the series, and think that it has a general claim to stand at the head of the true fishes.

It displays an aggregation of all the characters which distinguish the higher from the lower fishes, whether in refer-
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ence to order, sub-class, or class. The fins in their position and attachments exhibit the most remote separation

from their characters in the Oroaopterygidm. The base of the cranium is complex, and removed in construction from

the simple parasphenoid floor of the lower divisions. The pharyngeal hones are more specially developed than in any

other order. The elements of the support of the caudal fin are more thoroughly coossified than in any other except

Seombridie and the PleetognatM.

GENERAL OBSERVATIONS.

In tracing the affinities of the Phy«ottom% I have pointed out the relation between the Ohondrostei and tho

Nematognafhi, and the HaleeomorpM and the l'sospondyli. The series commenoed with the cat-fishes may bo continued

into the Mormyri and then to the families of the Plectospondyli, where the series with altered vertebrae and with ossi-

culaauditus, terminates. The C'ltaraeins have, however, considerable affinity to the Isospondyli, especially in the type

of their branchial bones. From the latter group we pass to the Eaplomi, and thence to the Physoolyst groups, 'flu:

eel-like groups form a special lino. The Qlanencheli have cranial characters of the orders with modified vertebrae,

(Wematognathi and Plectospondyli,) with fins of the more typical eels. The latter show a steady approach in some

points to the conditions characterizing tho Chondrostei. The loss of the maxillary, of opercular bones, and of

pharyngeal elements, reminds one of these, hut in the loss of the promaxillary, and great development of the

ethmoid in the Ooloeephali, we have features quite unique. The vertebral position of the scapular arch is tho only

shark character they possess : while, on the other hand, the HoUotomi are undoubtedly related to the MattacembeluB,

a real Physoclytt with spinous dorsal fin. These relations axe as yet entirely inexplicable.

The affinities among Phywelysti are more clear. Omitting the genus above mentioned, we find the four orders

with ventral fins to form a true: series, with a, Synenlognath variation, terminating in the greatly degraded order of

Lophobranchii. The Pereesoces give us our nearest connection with the groups with ventral abdominals, and lead atonoe

to the Pereomorphi. Prom this centre radiate many lines of affinity. One leads from the Qhaetodontid® through the

Aeroneurida to the PleetognatM by the similarity in tho arrangement of the, posttemporal and forms of the, pharyn-

geal apparatus. An important division of the Pereomorphi has the basis cranii simple and the branchial arches

reduced above, viz : the, Sayphobranchii. The Cottidm are the most generalized family of tho group, and lead on the

one hand, to the Triglidos of the Distegi, with which they are generally arranged,—and on the other, to the Blenniidce.

Some of the latter elongate the, basal pectoral bones considerably, andlead to tho Batrachidm on the one side, where

tho number of those bones is increased, and on tho other to the Pediculati, where the number is diminished. To

these groups the Anaeanthini and lleteronomatii are also allied.

The third upper pharyngeal bone has already presented an increase of mass and use in tho first orders of Physo-

clysti with the ventral fins. Among the Pereomorphi, the same increase makes its appearance by little beginnings

in some Sciaenidce. It is quite noteworthy in most of tho Oarangidm, a group whose separation from the SeombridcB

by Gill, is supported by this part of their organism. Through forms not now specified, approach to the Pharyn-

gognathi is made. Here the pharyngeals are modified into a mill-like struoture, which is least specialized in the

Embiotoeidce, and most so in the Searvlm.

Names ok the Orders.

Of the orders here proposed or adopted, a number have been employed in various senses by ichthyologists. I

refer only to those who have defined their groups, as those who have merely given names cannot be understood as

authors of anything but those names. A definite idea, of the definition of a group involves tho ability to characterize

it, and by such process only can tho idea entertained by the author of a division be determined by others.

The order NematognatM was named and defined by Prof. Gill in 1801 ;* Prof. Agasgiz has expressed his belief

that the order was well established. Additions to its characters are now made. The Synentognathi was also proposed

in 1 S09-) as distinct from tho Pharyngognathi, with which J. Miiller had united it. The order of Lophobranehii is

* Proceed, Arad. Nat. Sciences, Philadelphia, in a "Catalogue of the Fishes of the Eastern Coast of North America."

1 Loc. Clt. p. 148.
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well known as Clavier's, and has been generally adopted. Midler proposed the Pediculati with part of the defini-

tion here given. The Heter'osomata were arranged together under this name and defined by Dumeril. The Pleetog-

nathi wore first defined by Cuvier; while the PharyngognitM a part only of Mailer's order of that name, was defined

by Gill, after the deduction of the SynentognatM.

II. CATALOGUE OF SPECIES.

PlIAKYNGOGNATlll.

Pomaeenlrii/if.

Micbospathodoh cheybuetjs, Cuv. Val. V., 470, Microspathodon, Gthr.

St. Croix, Dr. Griffith; St. Martins, Dr. Rijgersma.

Gltphidodon saxatiijs, Linn., Cuv. Val. V., 446, Gthr., Catal. B. M., iv., 35.

St. Martins, Dr. Rijgersma; St. Croix, Thos. Davidson, Dr. R. E. Griffith; New Providence, Dr. Wood.

Pomacknteus LEtTCOSTlCTCS, Mi'ill. Troscli. in Schomburgk's Nat. Hist., Barbadoes, 074. Giinther Catal. B.

Mus. iv., 81.

St. Croix, Capt. T. Davidson; St. Martins, Dr. Rijgersma; New Providence, Dr. Wood.

Oerridm.

Gebebs c.iii.a, C. V., vi., 404. Giinther Cat. B. M. II., 340.

St. Martins, Dr. R. E. van Rijgersma; St. Croix, Thos. Davidson, Dr. R. E. Griffith.

Saarulii 1

.

Soabus ouacamaia, Cuv. Val, XIV., 178. Pseudoscarus, Giinther Cat. Brit. Mus. iv., 233.

St. Martins, .Dr. Rijgersma.

Soabus ohloeis, Bloch Sclin., Pseudoscarus, Giinther Catal. iv., 227

New Providence, Bahamas, Dr. II. C. Wood.

ScAEUS, sanct^eobtjcis, Bloch., Pseudoscarus, Gtinther Catal. iv., 220. Scarus alternant C. V., xiv., 200.

St. Croix, Dr. R. 10. Griffith.

Soabus taeniopteetts, Desmarest, Cuv. Val. XIV., 195, Pseudoscarus Gthr. Catal., IV., 220.

Santa, Cruz, R- E. Griffith, M. D.

Scaruk diadema, Cuv. Val. XIV., 140. Pooy Rep. Cuba ii., p. 347. Guiehonot Catal. Scari Mus. Paris, Proc.

Cherbourg.

This species, placed as a syiionyme of the last with question, by Giinther in the Catal. Brit. Mus. iv., p. 220,

is as distinct, from it as the allied species are from each other. A fresh specimen from Dr. Rijgersma enables me to

describe the colors of ibis very handsome lisli as follows :

General color of anterior half of the body, crimson ; of the posterior, golden. All the scales with a red-orange

border. An orange band from mouth to orbit, margined by green above and below, the lower continued to opercular

lobe and round chin behind a, vvt\ band. Temple greenish; golden of posterior parts continued as a band to the base

of the peotoral. Caudal slightly rounded, the angles not prolonged, the superior and inferior margins green. Dorsal

and anal tins, with dirty green margins, yellow-edged within, and very narrow green basis with inner yellow margin.

Numerous transparent, dirty green spots on intermediate spaoe of anal and posterior two-thirds of dorsal. Six rows

of scales on the middle series of the cheek.

When the specimens are bleached in spirits, the species is best distinguished from the P. taeniopterus by the

spotted tins, as well as the lack of dark lateral band, and six cheek scales.

St. Martins, Rijgersma ; St. Croix, Davidson and Griffith.

Scakus psittacus, Linn., Pseudoscarus, Giinther Catal 225. Scarus vetula, Bloch, Cuv. Val. XIV., 103.

St;. Martins, Rijgersma; St. Croix Dr. Griffith.

Scakus aueofbenatus, Cuv., Vol. XIV., 101. Gthr. Cat., iv., 212.

St. Croix, Dr. Griffith; St. Martins, Dr. Rijgersma.

AMERL PHILOSO. SOC.—VOL. XIV.— L16
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Scabtts CHBYSOPTERtrs, Bl. Sclm. Cuv. Val. XIV., 185. Gthr. Cafcal. IV. 211.

St. Croix, Dr. Griffith ; St. Kitts, B. II. Lightfoot.

Scabt/s radians, " Cuv. Val." Gunther Cat., B. Mus., iv., 211.

Several specimens which agree with Giinther's description, but not with any of Prof. Poey's.

St. Martins, Dr. Rijgersma.

SCAEUS TTOIM.OMYSTAX, Cope 8p. nOV.

This species agrees with the description given by Gunther of what he considers to be the young of the last species.

It is clearly not the young of 8. radians, nor of any of the species described by Gunther or Poey. It is nearly allied

to the 8. lachrymosus and 8. atomarius of Poey, (Repert. Pis., etc., Cuba. II., 848,) in having prominent divergent

acute teeth external to the confluent series of the upper jaw. This character is evanescent in 8. chrysopterus and

8, abildgaardii as Indicated by our specimens, but would Indicate another genus were it, constant. Our specimens of

8. radiam (above) are of the same size as those of the present species, and display no trace of external teeth, live of

the former being compared with the latter. The 8. radians display the caudal fln openly emarginate, the A hoplo-

mi/sla.r rounded. In (lie former, there are obscure cross-bauds with scattered red scales, in the hitter a- broad longi-

tudinal band, with red below it. This band extends from the orbit to near the caudal (in including two and two half

TOWS of Scales. There are four equidistant pale spots in its course, a, silvery band round the Chin. Three brown

spots on the dorsal fin; other parts of that and the caudal punctate with white and brownish, a row of small white

dots on pectoral, round the basis. Anal tin with white; variations and three vertical brown spots, four in some,—

obscure in others. A. very faint spot at the base of the pectoral, wanting in sum e ;
it is quite distinct in tf. radians.

Orbit, live times in head, nearly twice in muzzle ; depth, 3 2 times in total length
;
head, four times. Free teeth,

three on each side, the anterior directed to the opposite, tin; posterior out w.ards to the same side
;
the latter quite

long and sharp. Marginal teeth, very minute, those; of flu; mandible larger, three rows with crowns nearly distinct.

Length, live inches.

8t, Martins, Dr. R. E. van Rijgersma.

This species differs from the 8. lachrymoms of Poey in having six instead of four Tree maxillary teeth, and nine

soft anal radii. The color must bo quite different, as Poey mentions none of the peculiarities of this Ash, and says

there is a blue band from the orbit to the lip, which I have not seen in it. In S, atomarius the orbit enters a little

over four times the length of the head, and the caudal is vertical, not rounded. The coloration, from Prof. Poey's

description is quite different ; he connects also one more anal ray, but In; may incl ude the posterior half of the last.

St. Martins, Dr. Rijgersma. Many specimens.

Scauus ruuiupinnis, Cuv. Val. XIV., 199.

St,. Croix, Dr. Griffith, (six inches long.)

8cA.Br/S ABILDGAABDH, Bloch. Cuv. Val. XIV.. 175; Gunther, IV., 210.

New Providence, Bahamas, Dr. Wood; St. Martins, Dr. Rijgersma; St. Croix, Dr. Griffith.

Scakub, sp. indet.

St. Croix, Dr. Griffith.

OUYPTOTOMUS B08EUS, Cope, gen. Ot. Sp. HOT.

Char. gen. Interior series of.teeth in both jaws consolidated into a, single cutting body on eaeh side, the exterior

scries entirely free in front, wanting on the shies. Spinous Kays, I). XI. A. III.; the dorsal flexible, terminating in

lilamcnts, and united by membrane at the base only. Oik; row of scales on each cheek, laps, double at the sides only.

This genus has tin; dentition of Oallyodon with the numerous dorsal and anal spines of the group of Sarpe. The

pharyngeal teeth arc; identical with those of Oallyodon.
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Char, specif., scales tJ—28—6 ; radii I). XL -8
; A. III. 8., p. 12.

the vc.nl, ; the pectorals extend three-quarters the same dis-

tance ; caudal truncate. One large scale between pectoral

and ventral ; scales of opercles, very large; preopercular

limbs, naked
; cheek with a serins of 1,1 nee scales, which are .f^Sv

caducous.

General form like that of Julis, elongate; depth into

total length, lour and a, hall' times; length el' head into

the same, three and one-third times. The extremity of the

maxillary bone in its sheath docs not quite reaoh the ante-

rior line of the orbit. The free teeth are closely appressed

to the solid mass beneath and are included in two alterna-

ting rows anteriorly.

Pho ventrals are short, extending half-way to

P^

1 a

w -

»»

Fig. 1. Cryptotomus roseus, Cope.

They all project in the line of the front and of the mandible, the superior overlapping a, little the inferior. The

diameter of the eye enters the length of the head including teeth, live times; the muzzle 1 4-5 times, and the inter-

orbital space '75 of a time. The front is Hal,, and the muzzle sufficiently so to produce a, slight canthus rostralis.

Its profile descends gradually straight to the teeth.

The color is rosy purple, most purple on the cheeks ;
below, fading into light orange. Scales of the superior row,

brown bordered. Caudal fin, yellow.

St. Martins, I). R. E. van Rijgersma.

Labridm.

CosSYPHUS BUFUS, Linn
, Giinth., ca.tal. I!. M. IV., 108, G. bodianus, Cuv. Val. XII., p. 103.

New Providence, II. C. Wood, M. D. St, Croix, Dr. R. E. Griffith.

Clepticus genizabra, Cuv. Val. XIII, 267. St. Croix, Dr. Griffith.

Platyglossits BiviTTATUS, Bloch., Giinth., Catal IV., 164. P. psittaculus, C. V. XIII., 887.

St. Martins, Dr. Rijgersma.

PlATYGLOSSUS ivi'krnasaus, I'oey, Mem. Cuba II., 421. Giinth. 1. c, IV., 104.

St. Martins, Dr. Rijgersma.

PLATYGLOSSUS CBOTAPHU8, Cuv. Val. XII., 895. Oth. 1. C, 163.
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St. Croix, Capt. Davidson.

Platyglohsus ruptus, Pooy, Mem., Cuba, II., 212. Giinther, 1. c. IV., 102.

St. Croix, Dr. Griffith and Capt. Davidson.

Platyglossus cyanostigma, Cuv. Vol. XIII., 891. Gth. 1. o. IV., 101.

St. Croix, Or. Griffith.

Lachnolaemtjs falcattjs, Linn. (Labrus). Guuther Cat. Brit.Mus. IV., 87. /,. aigula, Cuv. Val. XIII., 277.

Lub. 378.

New Providence, D. II. C. Wood.

Malacanthidce.

Malaoanthus plumieri, Blooh., Cuv., Vol. XIII., 819. Tab., 880. Giinther Catal. III., Sir,!).

St. Croix, Dr. R. E. Griffith.

Pebcomorphi.

Bittegi

Berycidas,

Rhinoberyx cbbybetjs, Cope Sp. Nov.

In this fish, the muzzle projects a very short, distance in advance of the premaxillary border, and is therefoi-e

referred to the same genus as the BhyncMtUhyt braehyrhynchus of Bleeker, as proposed by Gtll, though without

entire confidence, as I have not, seen the latter species.

The premaxillary groove open in Myrioprittis, is here over-roofed and closed by the extension of the bones of

the front, ;
the spines of the premaxillaries are very short. On the vertex is a short, supraoccipital corona. In front

of and on eaeli side of this, two approximated crests rise, which extend to the end of the muzzle. They enclose a

groove which is narrower

and deeper on the anterior

half the cranium. Exter-

nal to these, a low ridge

extends from each pterotic

region, parallel to the

other. Above the posterior

border of the pupil they

diverge to the front margin

of the orbit, ami then eon-

verge to the end of the

muzzle. A bony thicken-

ing on each side marks the

union of these ridges with

the median. From this a

strong ridge extends along

the posterior margin of the

preorbital bone, enclosing

in the angle with the lateral, the nares. Its edge is serrate, as is also that of another high crest, on its front edge.

Post frontal region, ridged ; four teeth on posterior rim of orbit. Prcoporeulum, serrate coarsely behind and below,

with rudimental spine at angle. Int.eroperculum, suboperculum, and operculum serrate, the hitter with one sub-

median spine. Clavicle, epiolaviclc and " posttcmporal" toothed. Eye 2T, times, interorbital width 8 times, in length

of bead. Last 8-2 times in length to basis of caudal ;
depth in same 2-75 times. Scales ',', -88 -7. Pin rays D. X I

.

14; A. IV. 18; V. 1.7. Caudal peduncle, very short and slender. Last dorsal spines, short
;

second, elongate,

-J

Fig. 2. Rhinoberyx chryseus, Cope.
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exceeding the others, and equalling width of operculum and orbit to pupil. Length 2.5 inches. The color is golden

excepting the superior three rows of scales and and posterior half the vertex, which are reddish. Spinous dorsal

membrane with bright pigment (? red). Two specimens from St. Croix from Thos. Davidson.

Myuitiustts jacobus, Cuv. Vol. III., 162. Giinther Catal. I. 19.

St. Martins, (?) R. E. van Kijgersma, M. D.; St. Croix, Dr. R. E. Griffith.

IlOLOCENTKUM SICCIFBBUM, Cope, Sp. 110V.

Depth 2.(i limes in length, exclusive of caudal fin ;
length of head (with spines) 2.75 in same ; eye 2.0 times in

head and .75 in interorbital width. Radii D. X 1, 13 ;
A. IV., i). Scales 3—45—8. Spinous dorsal rather short, elevated

;

last spine very short, only oonnected with first soft ray within the groove, Second dorsal not elevated, first rays equal

1.25 longest spines. Third anal ray not reaching basis of caudal: scales bordering anal fin, prolonged into grooved blades
;

body scales strongly pectinate not grooved. The muzzle is contracted especially laterally, the maxillary reaching

the anterior margin of the pupil. Anterior supernumerary maxillary minute. Operculum finely denticulated,

opercular spines two, equal, elongate ; a pair of smaller spines at summit of operculum. One spine directed back-

wards at front of preorbital hone, all the lateral bones serrate. Interorbital carinas very weak. Ventral tins not

reaching vent. Length 2.75 inches.

Color in spirits silvery. A brown longitudinal band between each two rows of scales, to middle of sides ; below

this, brown punctae in the same position. Head brown shaded. Fins white, except first dorsal which is blackish ; the

membranes from I. to III. spines black with white or pale spots at base and one at margin. Chin brown.

New Providence, Bahamas, Dr. II. C. Wood.

This specios, differs in many points from If. longipinne of the same size, viz : the wider interorbital space, nar-

rower muzzle, upper pair of opercular spines, free opercular serration, deeper body, color, etc. It differs in colora-

tion from the specios described by Poey, who also does not mention any of the peculiarities of this fish in any of

them.

IIoloobntkum LONMriNNB, Cuv. Val. III., 185. Jf. matejuelo Bloch., Poey, Synopsis, 3GG.

St. Croix, R. E. Griffith, M. D., Capt. Davidson ; St. Martins, Dr. R. E. Rijgersma ; New Providence, Dr. II.

C. Wood.

Percidn:

Apoqon stbllatus, Cope. ApogonieMhys stellatus, Cope, Transac. Amor. Philos. Society, 1860, 400.

New Providence, W. I., Dr. II. C. Wood.

Bractikyhinus chboms, Cuv. Val. II., 265. Giithr. Catal. B. M., 100. Poey, Synopsis, 363.

St. Croix, Dr. R. E. Griffith, Capt. Thos. Davidson.

TEISOTKOPIS undulosvjs, Cuv. Val. II., 143. Gthr. Catal. 143. Perhaps rather the T. cardinalis of Poey.

St. Martins, Rijgersma. St. Croix, R. E. Griffith.

EriNBPHBLUS ltjnulatus, Bloch, Steindachner Verhand. Bot. Zool. Ges. Wien, I860, 15 Tab. XIV. f. t.

St. Martins, Dr. Kijgersma
; St. Kitts, Benj. II. Lightfoot ; New Providence, II. C. Wood, M. D.

EriKBriiBLUS ciialinius, Cope, sp. nov.

D. XI. 16. A. III. 10; pectorals attaining vent, caudal regularly rounded. Dorsal spines graduated, not

elongate; membrane of both dorsals covered with small scales .66 to .75, its extent. Two opercular spines, the

upper quite weak. Preoperculum with straight posterior margin, which is finely and sharply serrate : angle with

five larger spines. Eye 4.25 times in head ; head 3.5 in total (with caudal). Chin prominent. Mandible, pre and

interorbital region with minute scales ;
maxillary bone scalcless ;

scales of operculum twice as large as those of

cheek. Scales sharply ctenoid, 19 rows above lateral line at fourth dorsal spine.

Chocolate brown, paler below ; below the lateral lino six irregular undulate longitudinal darker lines, which are

interrupted on the belly, and more or loss confluent on the caudal peduncle. Above the lateral lino these marks are

AMEIU. rillLOSO. SOO VOL. XIV.—111
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broader and more confluent. The paired fins blackish, 1st dorsal with pale base, soft dorsal with dark borderod,

large pale spots at base. Three dark bands radiate from orbit to opercular margin, the middle one bifurcating. A
similar band from prcorbital across cheek. Throat unspotted.

St. Martins, Dr. R. E. van Rijgersma.

EPINBPHELUS HTRIATTJS, Blocll.

New Providence, Bahama Is. ; St. Croix, Dr. R. E. Griffith.

EriNEFnELUS ormnattjs, Cope, sp. nov.

Radii D. XI. 1C. A. III. 8. Dorsal spines subequal. Caudal fin rounded
;
pectorals and ventrals subequal, ex-

tending a little beyond vent. Eye 4.25 times in length of head. Head 3.5 in total length; depth not quite four

times in the same. Preoperculum with convex, sharply serrated margin, and three coarser teeth at the angle. Three

opercular spines, the superior obsolete. Scales on mandible and muzzle. Twelve rows above lateral line at V dor-

sal spine . Length six inches.

Brown, two darker subquadrate spots at origin dorsal fin, the first marking four interspaces, commencing at R. Ill;

the second measuring three, commencing at D. IX. A black spot across caudal peduncle above, as in 8. strialus. A
large yellow or red spot between the dorsal spots and one behind the second, and three rows of the same on the

sides. The upper row of two, large and distant ; second, of throe smaller ; the third, of six or seven; smaller still, and

near the belly. A similar spot behind upper angle of pectoral and several on head and jaws. The paired fins with

broad dark margin ; caudal and anal with narrow light margin outside of this.

From Panama. Found by Dr. W. S. W. Ruschcnberger, Prest. Academy Natural Sciences.*

This species appears to bo allied to the 8. nivtatut, Cuv. Val.

Skrranus ooronatus. Cuv. Val. II., 871. Gthr. Catal. B. M., 124.

St. Croix, R. E. Griffith ; New Providence, Bahamas, II. C. Wood, M. D.

Skruanus ouatamhi. Cuv. Val. II., 381. Gthr. Catal. B. M., 120.

New Providence, II, C. Wood ; St. Kitts, B. H. Lightfoot ; St. Croix, R. E. Griffith and Capt. Thos. Davidson.

Bbbkantjs guativere. Cuv. Val. II., 384. Poey, Synopsis, Pise. Cub., 364.

New Providence, II. C. Wood, M. D.

PLECTROrOMA Cni.ORURTJM. C. V.

St. Croix, Thos. Davidson and Dr. R. E. Griffith.

Plectropoma gtjttavarium. Poey. P. melanorhina, Guich. Sagra's Cuba., I. f. 1.

St. Croix, Dr. R. E. Griffith.

Pi.ECTnoroMA crocota. Cope, sp. nov.

Form gibbous ; depth 2.2 in length without caudal ; length of head three times in same. Eye 3.5 fimos in head,

(including spine) 5.4ths of interorbital width. Anterior rays of soft dorsal little more elevated than last rays of spinous

fin. Radii D. X. 15. A. III. 7. Ventrals to anal
;
pectoral to first soft ray of anal ; caudal moderately emarginato.

Front concave in profile ; muzzle a little longer than an orbits diameter. Eight equal teeth on the lower limb of

the preoperculum. End of maxillary to lino of posterior margin of pupil. Scales 12 81——32. Length 4.5 inches.

•EHSflPHEXtTS BBAOHTSOHA. Cope, Sp. nov.

Radii D. XI. ]». A. III. 8. I'reoperculmn slightly convex, Willi two short, course teeth at angle. Three opercular spines well developed. Dorsal

•pines long; fourth (longest) nearly equal muzzle and orbit. Bye 5.25 In head I head 3.33 times in total length. Depth body 8,5 times In same. Two scales

on mandibles and maxlllie ; minute ones on preorbttftl alone. Rows above lateral line, 15. Caudal tin gently convex : pectoral and ventral equal, reach-

ing vent. Length, eight inches.

Color in alcohol pale reddish llrown, with numerous pale, (probably red in life) spols on the middle and lower parts of the sides, which are half to

quarter as large as tin' pupil. A blackish baud from preorbilal bone above maxillary to the end of the latter. Just below Its extremity a white (red) band

extends in the same line to the Interoperculum. No other marks on the head. Ali the flns except first dorsal broadly blackish bordered; the latter

narrowly bordered by the same. The ventral membrane contains a pigment probably brilliant in life,

Rio Janeiro. Brazil. Dr, W, S, W. Ruschenberger's collection.

The species is not unlike the S. diehropterus in characters, but It has the ray formula XI. 17.
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Color saffron yellow, becoming orange on the caudal, anal and vertical fins. Dorsal region becoming brownish

anteriorly. A narrow blue band from front of orbit posteriorly on cheek, an 1 some small blue spots on side of muzzle
;

a narrow blue lino along upper edge of preoperculum ;
two faint vertical lines, on perculum. Dorsal and opectoral

fins and jaws saffron yellow.

This brilliant species was found it at St. Martins, W. I. by Dr. B. E. van Rijgersma.

Alfiiestes monacantiius. Mull. Trosch.

Flectropoma, Gthr., Catal I. 104. Prospinus cUoropterm, Poey, Synopsis, 304, Pristipoma cJiloropterum,

Cuv., Val. AlpJiestes afer, Bloch, Fide, Peters.

St. Martins, Dr. R. E. van Rijgersma.

Rhypticcs safonaceus, C. Val., Gill, Proo. A. N. Sci., Phil., 1861, 52.

St. Croix, Dr. R. E. Griffith.

Eleutiiekactis cotciaceus. Cope, gen. el sp. nov.

Char. den. Sublam. Rhyptioimc. Dorsal fins entirely separate
,
dorsal with three spines, anal with none.

In the species, which is the type of this genus, the dorsal tins are far more distinct than in the Promicropterus

maculates, and the membrane between the dorsal spines is very low. As no speoies with 111 spines presents such a

Fig. 3. Eleutheractis coriaccus. Cope,

separation, and it is doubtful whether those possessed of two have not the dorsals more or less confluent, I have

regarded this group as distinct from either.

The allied species, P. decorates, Gill, besides differing much from the P. maculates, in color, has as complete a con-

nection between the two dorsal fins as in II. annates. This connection is not wanting in a specimen of Pecula-

tes presented to the Acad. Natural Sciences by Dr. Holbrook ;
so that the separation of the fins, originally assigned

by Gill as the character of his Promioropterus, falls to the ground. This appears to be the opinion of Gill, also,

since in his last useful synopsis of the group,* he transfers P. nignVinnh, Gill, with united fins, to it, on account ot

the II dorsal spines.
,

Char. Specif. Lateral line very slightly elevated in front ; twenty-one rows of scales between its convexity and

the basis of the first, dorsal ray. Greatest depth 3.33 times in length, including caudal fin. Head narrowed to the

muzzle ; front concave; eye anterior; chin very prominent. Eye 5.5 times in length from premaxillary border to

end of opercular spine; 1.1 times in muzzle. Posterior angle maxillary, barely to posterior line of eye, poste-

riorly Radii D., III., 35 ; A, 15 ; P., 10 ; V., I., 5. Extremities of 2 D. and A. extending to the basis of the caudal fin.

Caudal rounded. Pectoral fin expands to a width equal to the length. Second dorsal originating opposite to the end

of the pectoral. Scales, 1. tr., 1 19 — 43.

* Proceed. A. N. Scl.,l'hll„ 1868,188.
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Color dark reddish brown
;
distal halves of the lins, except vcntrals, black, with narrow yellow margin. Tho-

rax, chin, and jaws brown punctate. Sides with irregular palo brown spots, not extending on fins and belly. Dor-

sal region and head ini maculate.

Length ten inches. The two opercular, and one preopercular spines, bilid on one side.

From St. Martins, W. I. Discovered by R. E. van Rijgcrsma, M. I)., among other interesting Zoological mate-

rials.

Tn determining this species I have had recourse chiefly to the published investigations of Gill, as ho has developed

this group more fully than any other zoologist. •

Elastoma MACEOr-HTnALMUM, Mull. Trosch. Centropristis, M. T. AntMaa, Giinthor.

St. Kitts, I!. F. Lightfoot.

Piuacavi ijus maceoi'htiiai.mus, Cuv. Val. Ill, 97 ; Gunther Cat., B. M. V. T, 215.

St. Croix, II. E. Griffith, M. D.

Sparidw.

Ocyurus ciiiiysueus, Bloch, Mesoprion cUrysntrus Auctorum. Ocyurus, Gill.

St. Martins, Dr. Rijgersma
;
New Providence, Dr. Wood ; St. Croix, Dr. R. E. Griffith, Capt. Thos. Davidson.

Ocyurus ruokbbmaei, Cope, sp. nor,

A large species, especially notable for the elevated carinafion of its front, and the elongato lobes of the caudal

fin.

Length of head less than depth of body, entering 4.5 times the total length. Depth at orbit equal length to pre-

opereulum; eye 5.0G times in length of head—nearly twice in muzzle. A section of the front would be parabolic, as

Fig. 4, Ocyurus rijgersmaei. Cope,

in Coryphaena ; its elevation above the eye is equal to one eye's diameter. The extremity of the maxillary bone

does not attain the lino of anterior margin of the orbit. Maxillary scaleless ; cheek with five rows. Preopereulum

distinctly openly enrarginatc. Depth of body, one fourth total length
; it is 2. OG times the depth of the caudal pedun-

cle, which is thus slender. Scales large, 6—49—15 to. anus. Candal deeply forked ; the forks lanceolate ; the superior

longer; both scaled to near the extremity
; its length (to base of superior marginal ray enters the total length 3.3

times. Dorsal and anal fins scaleless, radii ; D. XII, 12; A. Ill, 9 ; C. 2.18.2., P. 14. Pectorals falcate, reach-

ing vent ; vcntrals three-fourths as long.

Three short canines on each side ; vomerine patch anchor-shaped ; an oval patch on the tongue. Serration of

preopereulum obsolete, except ou angle.
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Total length, Om-58
;
to orbit, 0"W)39 ; to end of opercular bone, Om-105

;
to basis of pectoral (line), Om'll

;
to

line of first dorsal, Om-117 ; to origin of second dorsal, Om-88; to origin of anal, Om-848
;
to end of second dorsal

0» '898 ; to fork of caudal, Om-484.

Color in life bright red, with abroad purplish brown band from the end of the muzzle, through the orbit to the

caudal tin, occupying at first 1.5 rows of scales, and Anally the upper half of the caudal peduncle to the end of the

basis of the second dorsal. Six dark bands, formed by lines with intervals of ground color, extend from above the

lateral line to the dorsal fin, the posterior too transverse, the anterior more oblique. They are more distinct at the

base, where they form open spots. A large blotch of the same above the axilla,. The top of the head to the end of

the muzzle and the sides above the opercula are spotted with the same. In life, this color was brilliant—probably

brownish purple; but my attention having been withdrawn from the specimen, the action of spirits has injured it,

and I cannot recall the exact tint.

From St. Kitts, from the collections of Benjamin II. Lightfoot.

This is a huge and magnificent (ish, and apparently nearly affined to the O. chrysurus. It has a similarly grace-

ful form, but exceeds it in the length of the tail and slenderncss of the peduncle (the former is 4.83 times in the

length in the latter). It differs in many other details, and in color. Among the former may be mentioned the shorter

muzzle, smaller eye, high frontal keel, and more oblique mouth. The scales are less numerous, and the dorsal spines

more so. It differs in much the same way from the two allied species described by Pooy, 0. ambiguus and 0. de-

gam.

' "

FlG. 5. Ocyimis torridus. Cope.

I.1IT.IANUS TORRIDUS, Cope, Sp. UOV.

Radii, I), X. 13 ; A. III. 8. Scales, 7-4(1-20. Porm stout ;
dorsal region gibbous ;

depth into length without

caudal, 2.(10 times. D. IV and V longest ;
soft rays gradually lengthening ;

emargination slight; last soft rays of

1) and A. short. Caudal emarginate to one-third its depth, with narrow acute lobes. Pectorals and anals falcate
;

the former to anal (in, the hitter to vent. Muzzle moderate ;
eye large, four times in length head. No opercular

AMEIU. nilLOSO. SOC.—VOL. XIV.—118
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spines; opercular and cheek scales equal. Preoperculum strongly serrate behind and half way below, with open

marsfination posteriorly. Occipital crest very high, continued with supraorbital orests to front line of orbits. Pre-

maxillary bone with three canines and a row of large teeth externally on each side
; denting with several equal largo

t, ietb, anteriorly and medially. End of maxillary marking anterior third of orbit, not scaled. Total length, fourteen

inches.

Color, a uniform bright crimson, a, narrow sionna brown margin to the caudal I'm, and line of similar color along

the base of the dorsal on the second row of scales. The first is blackish in alcohol, the, second much faded.

This very handsome speoies is like the Anthiat rnaerophthalmus in external appearance, but may be soon dis-

tinguished. It attains some size.

From St. Kills, C. II. Lightfoot.

Ltjtjanus n.NixoTATUS, Cuv. Val. II., 471)
; Gttnther I, 202 ; I'oey, Synopsis, 305.

St. Martins, Dr. It. E. van Rijgersma.

Lutianuh vivasiir, Civ. Val.
; (llbr. [,208.

New Providence, Bahama Is., II. C. Wood, M. I).; St. Croix, Dr. R. E. Griffith.

Lur.iANUS AUNir.T.Ps, I'oey, Momor'.as II., 154 ; Aptihu detitatus, Guichenot, in I)e la Sagras Cuba 160, Tab
I, f. I.

St. Croix, Dr. R. E. Griffith.

Lutjancs griseus, Cuv. Val. ; Poey
; Gthr, I., 194.

St. Kitts, B. II. Lightfoot; St. Croix, Dr. R. E. Griffith.

LuTJAKtTS BRACHYPTERCS, Cope sp. nov.

Scales smaller, 8—57— 10. Radial formula I) X. 12
; A, III, 8 ; muzzle intermediate in relative length

; Hie pro-

orbital bone wide. One only moderately strong canine tooth on each side. Eye four times in length of bead, equal inter-

orbital width. Extremity of maxillary reaching beyond lino of anterior margin of pupil. Profile straight not con-

cave. Preoperculum with a wide open omargination, above which it is minutely below, coarsely serrate inter-

opercular, knob distinct. Cheek with the posterior—inferior half scaled
; maxillary smooth. Third and fourth dor-

sal spines longest
; equal muzzle to Orbit. Pectorals reaching little beyond vent ; ventrals not reaching vent I), 3

and A not reaching base of caudal. Caudal openly eniaa-ginate ; basal half scaly. Suprascapula only serrated.

Length, twelve inches. Depth, 8.6 times in length (with caudal). Length of head about the same. General
color, yellow olivaceous, each scale with a dark spot at the base. Head sides, golden

; top, gray.

This species differs from all those represented by L. griseus, in its shorter, D. 2, having 12 instead of 14 rays. In

its medium number of scales and shorter muzzle it is nearest L. bucccmella ; but besides the difference in D. 2, the
form is more elongate, and there is no black spot at the base of the pectoral (in.

New Providence, Bahama Is., Dr. IT. C. Wood.

Rhomboplites auroritbens, Cuv. Val. (Centropristis) III., 45; Mesoprfon, Gth. I., 207 ; BhombopUtea, Gill.

Proc. A. N. Sol., Phil., 1962, 237.

St. Martins, Dr. Rijgersma.

Chrtsophrts calamus, Cuv. Val. VI., 20(5; Gttnther I., 487.

St. Croix, Thos. Davidson.

Priatipomatidce.

Anisotrkmus viiuiimcds, Linn . Prislipoma, Cuv. Val.; Gttnther I„ 288; P. rodo, C, V. ; Anisotremm,
Gill.; Pr. A. N. Sci., Phil., 1801, 100.

St. Croix, Capt. Thos. Davidson, Dr. R. E. Griffith.

Conodon plumieri, Bloch. Giinther I, 304; . O. antillanus C. V.

St. Kitts, Benj. II. Lightfoot.

Haemclum FORMOSUM, Linn, Cuv. Val. V., 230.

St. Croix, R. E. Griffith ; Now Providence, IT. C. Wood, M. D.
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Haemulum elegans, Cuv. Val. V., 227; Gthr. Oat. B. M. I., 80S.

St. Oroix, Dr. R. E. Griffith.

Haemulum AUROLINEATUM, Cuv. Val. V., 227; Gthr. Cat. B. M., I., 316.

St. Martins, Dr. R. E. van Rijgersma.

Haemulum quadiulineatum, Cuv. Val. V. 177; Gunther I., 312.

St. Croix, R. E. Griffith.

HAEMULUM MELANURUM, Limucus (1'erca), fide Pocy ;
II. dorsaU, Pooy Momorias Cuba, II., 170.

New Providence, Dr. H. C. Wood
;
St. Martins, Dr. R. E. van Rijgersma ; St. Croix, Dr. R. E. Griffith.

Haemulum xanthofterum, Cuv., Val, V., 234; Gunthor I., 819.

Radii D Xll, 14—15; A, III, 7. Scales 6—52—11.

The specimens in tho collections agree closely with the descriptions of Valenciennes and Gunther. The young

laok 11»' oblique yellow bands below the lateral line. They have two indistinct longitudinal brown ones above the

lateral lino.

St. Croix, Capt. Thos. Davidson and R. E. Griffith, M. D.

HAEMULUM LUTEUM, Pooy, Synopsis Son.; Momorias II., 174.

Scales 8—50—16
; Radii, D X 11, 17, A III, 8.

The specimens differ from flioso desoribed by Poey, in having the spot behind the preopercular angle very indis-

tinct, and only a part of tho blue baud that crosses at that point.

The oyo also is 4 times in tho length of the head, instead of 4.5 times, but the largest specimen is only five inches

long. Nine blue longitudinal bands on a golden ground ; three above, and one on tho lateral lino. Tho basis of the

caudal is of a dirty shade ; scarcely black as Poey describes.

St. Martins, Dr. R. E. van Rijgersma.

Scienidm.

Eques LANOEOLATUS, Linn. Castoluau ;
Gunther Cat. B. M., II., 270; H.balteatui, Cuv. Val.

Saint Croix, Capt. Thos. Davidson ;
Dr. R. E. Griffith, St. Martins, Dr. Rijgersma.

Eques aouminatus, Blooh. Castelnau ; Gthr. Cat. I., 280 ;
27. lineatu*, C. V.

St. Crojix, Capt. Davidson, Dr. Griffith.

Eques punctatus, Bloch. Cuv. Val. V., 107; Gthr. 1. c.

St. Croix, Dr. Griffith.

Umbiuna msoussonettii, Cuv. Val. V., 130.

Var. I. Depth 4 times in length ; Radii D. XI—27; k, II, 6 ;
scales, 5-58-10 :

nine vertical brown bars.

St. Martins, R. E. Rijgersma, M. D.

Var. II. lake tho above, but deeper; depth 3.3-5 times in total length, and no vortical brown bars.

St. Martins, R. E. Rijgersma, M. D.

Gunther gives scales of the lateral line, 48, and that tho maxillary only reaches the lino of tho orbit which may

be an error, as he describes from skins only : otherwise the species is different from that of Cuvior and Valenciennes.

Cokvina ronohus, Cuv. Val. V., 107 ; Gunther Catal. II.. 209.

St. Martins, R. E. van Rijgersma, M. D.

MulliAm.

Mult.oides BALTEATUS, Cuv. Val. III. ; M. flavovittatus, Pooy, Mom. Cuba 224 : Giinthcr Cat. L, 403.

St. Kitts, B. H. Lightfoot ; St. Martins, Dr. R. E. van Rijgersma.

UPENEUS MACULATUB, Cuv. Val. III., 478 ; Gthr. Catal. I., 408.

St. Croix, Dr. R. E. Griffith.

Upeneus punctatus, Cuv. Val. III. ;
Gthr. Catal. I., 408.

St. Kitts, 15. V. Lightfoot.
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Scombridce.

Cybium acebvum, Cuv. Val. VIII., 180 ; Poey, Synopsis, 878 ; G. caballa C. V., VIII., 187 ;
Giinthor Catalogue,

II., 373.

St. Martins, Dr. II. E. van Rijgorsma.

Carangidos.

Caeanx iiippus, Linn; Gthr. Cat, II., 449.

St. Kitts, B. H. Lightfoot : St. Croix, Capt. Thos. Davidson.

BELAB ruber, Bloch ; Garanx blocJtii Cuv. Val. IX, 09 ;
Giinthcr Catal. II., 430.

St. Croix, Dr. R. E. Griffith.

Blefhabichthys ceintltjs, Akerly ;
Gill Pr. A. Nat. Sci., Phil., 1803, 430. Blopharis sutor, Cuv. Val. IX., 1GI

;

Guich. Sagras Cuba 114 ; Giinther Catal. B. M., II., 454.

St. Martins, Dr. B. E. van Rijgorsma.

VOMER setipinnis, Mitch ; Giinthcr Catal. II., 459 ; Vomer browniiO. Val. IX., 189, Tab 250.

St. Croix, Dr. R. E. Griffith.

Traouynotus ot.attcus, Cuv. Val. VIII., 400 ;
Gthr. Catal. II., 480.

St. Martins, Dr. Rijgersraa ; St. Croix, R. E. Griffith, M. D.

Trachykotos uiiomboides, C. V. VIIL, 407; Guichenot Sagras Cuba, 108; T. ovahis var. Giinthcr Catal.

B. M., II., 481.

St. Croix, Capt. T. Davidson.

Pempheris mullerii, Poey, Memorias, s. II. N. Cuba II., 203.

St. Martins, Dr. R. E. van Rijgersraa.

Triglidm.

Scorpaena 8BANDICORNI8, Cuv. Val. IV., 309; Giinther Catal. II., 114.

St. Croix, Dr. Griffith.

Dactylopterus VOLITANS, Linn ; Cuv. Val. IV., p. 114 ;
Giinther Catal. II., 221.

St. Martins, Dr. Rijgcisma.

Sphyraenidm.

Sphyraena babbacuda, Cuv. Val. HI, 848, Tab. 00.

Radii D. V. I. 9, A. I. 9. Scales 10-77—15.

This specimen presents the characters by which it is said to differ from 8, picudn, by Poey, and docs not

agree in many points with Giinfher's description of the latter. Thus the spinous dorsal commences above the distal

third or fourth of the pectoral and the base of the ventral. Eye dermal 0.33 times in head; no mandibular appendage.

Sides of uniform color, anal with a large black spot.

St. Martins, Dr. Rijgorsma.

Mhegnopteri.

I'olynemidiii.

Triciqdium plumieri, Lacep Polyriemut americanus ; Cuv. Val. III., 393; P. phimieri Gthr. Catal. II., 321;

Trichidium Gill.

St. Martin's, Dr. Rijgorsma.

Hfi/pJiobranolm.

Blenniida.

Labrisomus FECraiPBB, Cuv. Val. (CUnus) XL. 878 ; Labrkomut Sw. Gill ; Pr. A. N. Sci., Phil, 1800, 21-105;

Clinus nuchipinnix Guthr. Cat. II., 202.

St. Martins, Dr. R. E. Rijgorsma.
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Labbisomus bigtjttattjs, Cope sp. nov.

Radial formula ; D. XIX. I. 11 ; A. II, 10 ; the first dorsal spines the longest, last spine longer than penulti-

mate. Length of head without opercular flap, 8.66 times in length (exclusive of caudal fin). Eye a little less than

.25 longth of head ; .4 greater than intororhital width. Pectoral fin to fifth anal. Scales largo, counted from spinous

dorsal to vent ; rows 4—40—10. Palo reddish brown, humorus red veined
;
rufous specks on anterior part of sides.

Seven subquadrate brown blotches from nape to caudal fin, continued with interruptions as lateral bands
;
the fourth

near end of spinous dorsal, bla.ck. A black spot at base of membrane between I to III dorsal spines. Two small

brown spots behind orbit, the posterior on operculum. Length, 2.25 inches.

This species is well distinguished from tho last by the largo scales, form of dorsal (in, coloration, etc.

From New Providence, Bahamas. Dr. H. 0. Wood's collection. Also a very small specimen from Dr.

Rijgersma, St. Martin's.

Gobiidm.

CULIU8 FEBNIGBB. CopO sp. nov.

No vomcrino tooth. A strong spine at tho posterior angle of prooporculum, directed downwards. Those char-

actors define the genus Culius Uleoker.

Radial formula ; D. VI. I. ; A. I. 0. Lateral lino Gl. Head, 4.25 times in length (witli caudal fin) ; depth of

body, 4.75 times in same. Eyo, vortical diameter, 3 times in interorbital width. Promaxillary spines not promi-

nent in profile ; scaling of vortox oxtending to their extremities. Longitudinal diameter of orbit one-sixth length of

head. Length five inches.

Color black, abdomen brown, fins dusky. The first dorsal with white extremity and two longitudinal black bars,

one along the base. Other fins with small black bars. Maxillary or caudal spot or ocellus.

From St. Martin's, Dr. R. E. van Rijgersma.

This species is much like tho EUotris gyrinus, which species is not stated to possess the preorbital armature by

Cuvier and Valenciennes, and is especially omittod from tho spiniferous group by Giinther.*

Gomus BOPOBATOB, Guv. Val. XII., 5G. Giinther Catal III., 26.

St. Martin's, Dr. Rijgersma ; New Providence, Dr. II. C. "Wood.

Gobius hanana, Cuv. Val. XII., 108. Giinther Catal. III., 150.

St. Domingo, Win. McGabb.

Qobii'ioMai.

Gouiksox OEEASINTJS. Cope sp. nov.

Head very wide, ovate, broad as long to superior basis of pectoral (in ;
its longth throe times in the. total, includ-

ing caudal fin. Eyo large, 3.5 times in head, diameter equal frontal width. Teeth, ton on each side of each jaw,

none of the superior incisors, but the two median on each side larger than the others
;
throe teeth on each side below

horizontal, tho others vortical ; two only of tho former, incisors ;
tho median one on each sido of those much the

larger. Each horizontal tooth with a small one behind it ; no canine like tooth. Profile regularly descending from

supraoccipital region. A long subopercular spine. Fin radii D. VI. A. 0. C. 12. P. 24. V. 4, Dorsal beginning with

tho last fourth the distance between end of muzzle and basis of caudal.

Upper surfaces and fins, light crimson lake. Below whitish. No spots. Length, 2.5 inches.

*OuliUS amhh/apxi*, (!npe s|l. 110V.

Radial formula; D. VI. 9; A. 1.8. Soalea bit. line Hi. Eye, long diameter, S.5 times In Unit of head.twloe In Interorbital width. Preopercular spine

strong, deourved. Width ofhead .r, Its length ; latter 3.4 times In total without oaudal. Depth (.25 times in same. Ohin prominent; premaxlUary spines

forming a projection in the profile. Length three inches.

Color brown ; a black spot above at bases of pectoral fin, first dorsal and anal dusky ; seoond dorsal and caudal delicately cross-barred with bh.cklsU

Three black lines from orbit behind and below.

SUTinam, Dr. ('has Hering.

This species resembles the E.gyrtnui, but lias larger scales besides the pr ereular spine. Three specimens.

AMEKl. PHKEiOSO. BOO.—VOL. XIV.—11!)
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This species is nearest the 0. rupeitrie, Poey and 6, maerophthalmus, Gth., judging by the descriptions. From

the former it differs in not having the head .25 in length, nor a suddenly descending muzzle profile, nor six teeth on

each side of each jaw, nor 20 pectoral radii, and in coloration. From the latter, which it resembles in color, it differs

in not having the origin of the dorsal fin, two-fifth of its distance from the snout, in not having four short incisors on

each side the lower jaw, separated by a canine-like tooth from the conical lateral, etc.

From St. Martin's, W. I. Dr. R. E. van Rijgerfima's collection.

Epilasmict.

Chu todonlidtp.

Sabothbodus skmentabius, Poey Mem. 11., 208. Clwstodon gracilis, Giinthev. Catal. Ii. Mus. 11., 20.

St. Martin's, Dr. R. E. van Kijgersma.

Sakotiihodus cafistbatxts, Linn, Cuv. Val. (Ghaitodon) VI I. (!4, Gtinther II., 12.

St. Martin's, Dr. Rijgersma; St. Croix, Thos. Davidson and Dr. Griffith.

Sauotiikodiis isimaculatus, Bloch. Cuv. Val. VII. , 07, Giinther II., 9. (Ohmtodon).

St. Croix, Capt. Thos. Davidson, Dr. R. E. Griffith.

Sabothbodus stbiatos, Linn. (ChcBtodon) Cuv. Val. VII., 10, Giinther II., 8.

St. Croix, Thos. Davidson, Dr. R. E. Griffith.

Holacanthus CILIARIS, Linn. (CAcetodon). Lacepodo, Cuv. Val. VII., 151, Giinther II., 40.

St. Martin's, Dr. R. E. Rijgersma ; St Croix, R. E. Griffith ; New Providence, Dr. II. C. Wood.

HOLACANTHTJS TBICOLOB, Bloch. (Chwtodon) Cuv. Val. VII., 162, Giinther II., 49.

St. Martins, Dr. Rijgersma ; St. Kitts, B. H. Lightfoot ; St. Croix, Capt. Davidson and Dr. Griffith.

PoMACKNTRUH CJCINCjUECINCTUS, ClIV. Val. VII., 210.

St. Kitts, B. F. Lightfoot; St. Martin's, Dr. Rijgersma; St. Croix, Dr. Griffith.

Acanthuridie.

A.CANTHUBDS CHIBDBSUS, Bloch. Cuv. Val. X., 1G8 ; Giinther Catal. III., 829.

St. Croix, Capt. Davidson, Dr. Griffith ; New Providence, Dr. H. C. Wood ; St. Kitts, 15. [I. Lightfoot.

ACAKTHUBTJS CCEBULECS, HI. Schn. Cuv. Val. X., 179 ; Giinther Catal. 886.

St. Croix, Dr. Griffith, ('apt. Davidson; New Providence, Dr. II. C. Wood.

TI.RCTOGNATril.

Osiraciitlir.

Ostbacicm ijuADuicoiiNK, Linn., llollard Monogr. Ostracionides Am. Be. Nat., 1857, 148. Poey Repertoire,

1808, 4.19.

St. Martin's, Dr. Kijgersma; St. Croix, Capt. Davidson ; New Providence, Dr. Wood.

OfiXRACIUM TiuaoNUM, Linn., llollard 1. c., 150.

St. Martin's, Dr. R, E. van Rijgersma.

OsTRACITJM BICAUDALB, Linn., llollard 1. C, 15; Poey 1. e., 1808, 442.

St. Martin's, Dr. Rijgersma.

OsTRACrUM TBIQU1TBUM, Linn., llollard 1. c, 154 ; Poey 1. c, 442.

St. Croix, Capt. Davidson ; St. Martin's Dr. Rijgersma ;
Vera Cruz, Dr. Burroughs ; Brazil, Win. Hyde.

OSTRAOIUM P^XI'ANSUM. Cope Sp. 110V.

General character of O. bicaudale L., that is, trigonal in section, witli a horn on each side of the vent, on the

the basi-lateral angle. The body is short and elevated, the dorsal line rising into a hump, and descending to the base

of the caudal peduncle at an angle of 45°. On the upper side of the base of the latter, a separate bony shield exists,
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as in 0. trigonum and 0. ovinum. The inferolateral sides also expand or Bare out strongly at the middle of the

length, making the abdominal width equal to the height. The horns are well developed. Superciliary ridges prominent,

unarmed, interorbital region concave, front descending very

steeply, slightly concave, not projecting beyond the promaxillary.

Lateral scales a little higher than broad, all with a central clump

and six radiating lines of sharply defined rounded tubercles.

These cause a sharp serration of the dorsal ridge. Radii D. 10
;

C. 10 ; A. 10 ; caudal I'm truncate. Total length (axial) 0m. 11
;

of shell without muzzle and caudal peduncle O.m.O 75
;
greatest

elevation of dorsal ridge (oblique) 0m. 055
;
greatest abdominal

width Om.050 ; width at supercilia 0m. 018 ;
total length caudal

peduncle and Qn Om. 042.

Color, light, brown, with a pale yellowish spot or area, near

the middle of each plate. A short chain-like band of dark

brown, enclosing yellowish graj areas, extends from below the

orbit to behind the axilla ; a similar but narrower parallel band,

exists at a point 8-5ths the distance from the last to the dorsal

fin ;
in one specimen it is obsolete. Upper side of the caudal lin

closely yellow spotted. Fins unieolor.

Three specimens from unknown locality. Fig. (I. Ostracium expansum, Cope.

SI

Fig. 10. Ostracium expansum, Cope.

This species has somewhat the form of 0. triquetrum, but is shorter and with superior and lateral ridges more

convex or expanded. It differs from that species and O. lieaudale in having no distinct scales over the operculum, and

no fissure extending anterior to the latter, to permit movements of the respiratory apparatus.*

are' convex above will t dorsal keel or tubercle. Depth between lateral angles JSgreatest width, tnterorbltal region plane

ncave not orolectina distallv Orbit oval 2 :i-5 times in length of head, equal to length of muzzle that ta boxed, and equal to the

, „,lt. Scales with' rugose, radii, those beneath the orbit excavated. Length or head (to superior end i.l open mat slit) 4.1S6 times to end

of caudal ill. Radii I) ') (! Ill A 'I Color above mid laterally brown below yellow. The sides closely marked with round blackish spolsin regular quincunx.

oarts of three on each scale Belly with a larger brown spot In the centre of each scale. Front and sides and end of dorsal shield with small black spots; caudal

peduncle and fin mow,,, with black spots; other tins Immaculate. Total length 0m,118i of shell um.077; width above posteriorly Om.ull Interorbital width

om'OlBi greatest dorsal width Om.084,

$X^™X*w& '£ S^'iLffi^SffSfiftr. according to Bleeker Intta more concave profile, and large ring-shaped .pots i, compared

with 0. punefciium, a has;, shorter muzzle and longer opercular silt (whence the name) the latter entering the former In tbaUpecles 2.6 times Instead ol once.

*ClB0TIUM F

Transverse
profile of muz
fength of the opercular sl1
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Balistidm.

Aleutekes pictubatus, Poey Proo. Ac. Nat. Sci. Phila., ISO!!, 188 ; Repertorio, Cuba, 1808, 488.

New Providence, Bahamas, Dr. II. C. Wood. A specimen of Om.548 in length. Radii D. 47 ; A. 48. St. Mar-

tins, Dr. Rijgersma.

Monacanthus macbocebus, Ilollard Ami. Sci. Nat. (4) II., 327; tab. 12 flg., 1. Poey Conspectus.

St. Martins, Dr. R. E. van Rijgersma.

Monacanthus ibbobatus, Poey Memorias s. II. Nat., Cuba II., 880.

St. Croix, Dr. R. E. Griffith ; St. Martins, Dr. Rijgersma.

Monacanthus tomkntosiis, Linno (Batiste*) Hollard 1. c, 848 ; Tab., 13 f. 1.

St. Martins, Dr. R. E. van Rijgersma.

Monacanthus daviosonii, Cope sp. nov.

Char. x\41ied to M. villonus, Ehrbg. Scales with three acute spines on a common but low base ; no ventral fan
;

some large s[iines directed posteriorly on the caudal peduncle. Dorsal spine with strong teeth. Slender filaments

scattered distantly over the sides. Striped.

Description. Spine of first dorsal fin one-half the depth of the body. Radii, 2 D. 30 ; A. 28. Pelvic plate elongate,

spinous all round ; abdominal margin strongly convex in front of vent, the posterior outline vertical. Spines of most

of the caudal peduncle villiform, among them, six spines in two clusters of three each, one above and one below the

median line. They are slender, with tips a very little recurved. Diameter of orbit about one-third length of muzzle.

The floating processes are filiform, and not subdivided ; their length about equals the diameter of the eye.

Color brown, with five longitudinal brown bands with pale centres. The superior and inferior form three dark

blotches at the base of each soft ray or fin. The anterior parts of the dots marked with numerous black dots. Head

immaculate ; caudal iin with a median brown cross-band. Depth at vent 2.2 times in length without caudal ; depth

at middle orbit 2.4 times in same. Length four inches.

This species is near fcha M. villosus, Ehrb., in tho filamentous processes, and number of dorsal radii, but differs

much in the more elongate form, the caudal spines, the scale spines and the coloration.

Habitat, the Florida Reef. Obtained by George Davidson of U. S. Coast Survey. This gentleman has devoted

spare moments and favorable opportunities, found during the performance of his duties, to the pursuit of Natural

History, and has enriched the museums of Philadelphia with many valuable objects. This species is dedicated to him.

Monacanthus sfit.onotus, Cope sp. nov.

Char. Scales supporting a pedicle whose summit divides into four or five radiating spines. Dorsal spine long,

with simple toeth behind. Brown with darker dorsal spot and streaks.

Descr. No brush or spines on the caudal peduncle. Dorsal and anal fins elevated medially, descending pos-

teriorly rather abruptly; radii rosi>ectivcly, 32, 31-2. General form elongate Depth at vent 2.5 times in length, ex-

clusive of caudal fin ; length or dorsal spine 4.25 in same ; diameter of orbit not quite 3 times in length of muzzle.

Pelvic shield narrow, posterior movable portion present ; spines all round. Outline of front straight. Length

three inches.

Color light brown, some longitudinal lines just below the dorsal fin, the median developing a dark spot below

the middle of the soft dorsal.

Three specimens from the Gulf of Mexico, obtained by Capt. Baker.
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The structure of the scales reminds one of that of the M. tricuspu of Hollard, but there are but three points on

those of the latter ; it has also strong spines on the caudal peduncle, which are wanting here.*

Mohacantiius AMrmoxYS, Cope sp. nov.

Scales with a single spine ; no larger spines or brush on the caudal peduncle. Radii D. 35 ; A. 30. Dorsal

spines anteriorly with two rows of small spinules directed downward, and a single median scries directed upward,

near the base on each spine of the lateral series, is a short branch-spine directed upward. A very weak series of

spines extends down each side of the posterior face. The directions of the anterior and posterior rays of the second

dorsal are convergent. The pelvic plate is short, without movable portion, with two spines directed forward, two

backward and three on each side upwards. The orbit is contained three times in the length of the muzzle in an indi-

vidual of two inches long. No proanal expansion. Anal depth 2.5 times in length without caudal I'm
;
length to

upper opercular slit 2. GO in same ; depth at pelvic plate, one-half same. Dorsal and anal membranes not perforate

at base.

Color, uniform leaden.

St. Martins, Dr. K. E. van Rijgcrsma.

This species appears distinct from those described. Poey, Itepcrtorio, 1868, 437, mentions a species M. punoiatus,

of which I can find no full description, lie enumerates its differences from M.irroratus, Poey, and as ho does not in-

clude those of the scales and dorsal spine, the present is probably a different lish. In the dorsal spine it is especially

different from the M. irroratus and all other species I have seem

*Monacantiius SANnviCENSis, Q. G. Voyage d'l Uranic Zoologie,. 1824, p. 214.

This is another species allied to the M. granulatus, hut without tine barbs which arm the posterior face of the dorsal spine in (hat

lish, and with a larger number of I'm radii.

Scales witli a single simple spine, no largerspines or brush on the caudal peduncle. Pelvic bone broad ovate, with remarkably small

spines on its circumference. Dorsal spine very long, its length 4.5 times in length without caudal,, its base over the middle of the orbit.

A series of short weak spines on the sides of the basal third of the dorsal spine ; anteriorly several rows of small asperities. Kadii D. 30 ;

A. 31; the anterior part of both lins much elevated, the rays of the posterior portion rapidly shortening and directed forward. Front

Slightly convex ; upper teeth projecting beyond mandible. Orbit three times in muzzle to edge of lip. Anal depth 2.33 times in depth to

origin of caudal; pelvic depthl.66 in same. Line from pelvic plate to vent, straight, acute. Length four inches. Color uniform brown.

From the Sandwich Islands. Discovered by Jno. K. Townsend.

MONACANTHUS HOM0PTERUS, OopO Sp. IIOV.

This species is near the last in the characters of I lie scales, pelvic bone (which has, however, stronger spines anteriorly and posteriorly)

the character of the dorsal spine, the number of (in rays (I). 35 ; A. 30), and the general proportions, it differs as follows: The rugosities

on the sides and front of the dorsal spine are in close contact, and not separated by smooth spaces as in M. 8<mdvicenst8. 'Che radii of the

second dorsal and anal are subparallel and subequal, the anterior rays lacking the prolongation seen in many species, and the posterior

not being anteriorly directed as in the last. Orbit four times in muzzle. Depth at vent 2.1 limes in 1< ngth without caudal
; al pelvic bone

a little more than one half. Fin membranes not perforate.

Color light brown ; fins very light. Length 2.5 Inches.

Locality said to be Australia; from Wm. Wood.

Monaoantiius irsTABaTiiEus, Cope, sp nov.

Scales with a single, simple spine. Radii D. 84; A 33; the membrane perforate at (he base. Dorsal and anal tins elevated anteriorly

(at 8 and 7 ray), and gradually descending posteriorly as in some Carangoids, the radii all direc ed posteriorly, the inter radial membranes

perforated at the bases. Pelvic plate small, with a few spines. Depth at vent 3.6 times in length, exclusive of caudal fin. The form is

hence elongate, the profile nearly straight, the lower jaw a little longer. Diameter of orbit one-half the length of the muzzle. Dorsal

spine above middle of orbit without spines posteriorly, with two rows in front and one on each side. Length three and a half inches.

The superior half of the body is light rufous in spirits, the inferior half silvery white.

Two specimens supposed to be from Australia; from Wm. Wood.

This species is of the type of M. vittatus, Sol., and M. paragaudatus, Rich. If is neaver the former, which, according to

Steindachner,* has a smaller orbit (J^th head), four lateral bands and fewer I'm radii. The posterior limb of the orbit fails above the

opercular slit, in M. hypargyreus behind it.

*Sltzsungberlchte Wlen. Academic, March, 1866.

AMEKf. PHIL080. SOC.—VOL. XIV.— 120
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Balistes vetui.us, Linn., Hollard Ann. Bci. Nat, 1854, 305. Poey Repertorio, 1888, 434.

St. Martins, Dr. Rljgersma; St. Croix, K. I-;. Griffith, M. D. ; St. Kitts, 15. II. Lightfoot.

Balistes ficetjs, Poey, Proo. Acad. Nat. Sci., Phila., 1803, p. 180.

St. Croix, H. E Grillith, M. D.

Balistes mortbukdits, Copesp. nov.

This species belongs to the section of the genus with shields above the axilla, but whether to any of Hollard's sub-

sections seems doubtful. The scales are furnished with two rows of delicate spines, several in an anterior curved

row, and two in a posterior. Thus the characters are like those of some of the bristly Mo nacantJu. The form is

elevated, and the third dorsal spine is long ; there are no spines on the caudal peduncle.

Radii, I). 20
; A. 26 : none of those of either I'm prolonged. Caudal regularly convex. Dorsal spine bristly in front.

Pelvic bone elongate, spinous behind. Pelvic depth twice, humeral depth 2.25 times in total length. Diameter of

orbit twice in muzzle. Anterior teeth acuminate. Cheek-scales numerous rugose, no naked fissures. Profile nearly

straight. Length of dorsal spine 1.5 times orbit. Eight rather long post-pelvic radii.

Color brown, with many blue spots all over tho sides of the head and body, the pelvic and gular regions unicolor.

Three black spots at the base of the second dorsal fin, one at the base of the first. Length 2.5 inches.

S'. Martins, Dr. K. E. van Rijgersma.

Balistes asperrimus, Cope sp. nov.

Division I. A. of tho genus, of Hollard ; that is, tho scapular squamation similar to that of the sides, and the

third dorsal spine well developed ; tho cheek-scales not separated by naked fissures.

The scales possess a, convex vertical series of short acute spines, with a median large spine directed backward

from tho middle of the series. Its anterior margin is sharp, and its anterior base supported by a number of conver-

gent ribs. The spines of the dorsal scales have a branch-scale at the base in front. The cheek-scales are very num-

erous and not larger than those of the body. Padii D. 20 ; A. 24. Orbit largo 2.25 times in muzzle, four times in

head. Dorsal spine long, stout, with four rows of spinules, smooth behind. No larger caudal spines. Caudal (in

convex, without projecting angles.

Pelvic depth 1.8, humeral 2.3 times In total length ; anal depth 2.4 times in tho same. Length three inches. Pro-

file nearly straight, interrupted by tho convex orbital margin.

Color, brown above, yellowish below. Four longitudinal dark brown stripes above the middle of tho side, which

break into spots posteriorly. Three brown spots at base of dorsal fin. Belly with broad irrogular dark bands; on

tin; caudal peduncle and pelvic region similar broad bands form a coarse reticulated pattern. Fins brown spotted.

Locality uncertain, but probably St. Martins, W. I.

This species is quite distant from its allies B. macrops and />. sobaco, of Poey.

Balistes melanoi'tekus, Cope sp. nov.

Nearly related to the last, and of the same section of the genus. Its characteristic differences from B. asperrimus

are seen in tho scales, which are only spiniferous on the posterior middle of tho side, and on the caudal peduncle, in-

stead of being so over the whole body ; in the first dorsal ray which is rugose, not spiniferous
;
in tho increased num-

ber of dorsal and anal radii, in tho interorhilal region, which is convex in cross section, not concave
;
and finally in

color.

Radii 2 D. 24 ; A. 21. Anterior rays much larger than posterior, but not produced beyond tho membrane. Ex-

tremity of caudal fin slightly rounded. First spinous dorsal ray as long as from orbit to rictus oris, rugose, the ruga 1

almost spinous distally, the points all directed forward, not outward as in B. asperrimus. Third spine well developed.

Scales with three rows of spines on tho posterior, and four on tho anterior part of the body. On tho former, one an-

terior is prominent and directed backward, some ten rows being most marked ; they disappear toward other parts of

tho body, and the smaller spines become tubercles. The whole surface of the scale is covered with these, and the
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radiating ridges which converge towards them. The scales on the scapular region are very small. Pelvic plate, nar-

row, without joint, cheek-scales in transverse series. Post-pelvic rays indistinct or wanting.

Diameter of orbit twice in muzzle and teeth ;
front convex in profile, head rather acuminate ; anal depth 2.66

times in same. Length of head (to branchial slit) 8.88 in the same. Length four inches.

Color blackish above, brown below, spotted except on the head and anteror part of the back with pale brown

spots smaller than the pupil. Unpaired fins uniform black.

Prom Darien ; collected by J. Petigru Carson of the Darien Expedition.

BALISTBS soua.uis, Locy, Momorias II., 324 ; Repertorio b. n., Cuba, 1808, 434.

St. Martins, Dr. Rijgersma ;
large specimen.

XANTincnTriYS oioatricosus, Pocy (Batistes) Memorias s. n. II., Cuba, II., 827. Repertorio s. h. n., Cuba,

1868, 435.

St. Martins, Dr. R. E, van Rijgersma ;
St. Croix, Dr. P. E Griffith.

Tetrodontidm.

Canthogastbb CATJDiciNCTue, Richardson voyage Herald, 1854, 162, Tab. XXX. fig. 1, 2, 3. Tetraodon ornatus,

Pooy, Repertorio h. n., Cuba, 1808, II. 244.

St. Martins, Dr. R. E. van Rijgersma.

Tktrodon retictjlabis, Kaup voyage Herald, 1854, 1.61, Tab. XXXI.

St. Martins, Dr. Rijgersma.

Tetbodon si'ungliskii, Oiinth., Cat. B. M. VIII.

Belly spinous to vent, back in a small patch from the occiput to above the tips of the ventral fins. Radii D. 9 ;

A. 7. Head 8.85 in total length, eye 4.5 in head, 2.5 times in muzzle. Short (white) dermal processes on the sides

of the body, and posterior part of the head. Tips very papillose within. Muzzle narrow, straight, gently descend-

ing in profile ; width of frontal bone only .6 of eyes diameter. Dorsal and anal lins opposite
;
the body at that point

as wide as or wider than deep. Caudal fin rounded. Length, 4 5 and 5 inches.

Color reddish dark gray above, with a few transverse interrupted dorsal shades ;
the sides clouded with faint

brown spots. A straw yellow band from the chin through the axilla to base of tail, bounded below by a series of

about twelve strong brown spots. Caudal (in with a white ring at base, then a transverse brown band, then an

equally broad yellow one
; the end for the same width, brown. Polly, yellowish white.

St. Martins, W. I., Dr. Rijgersma; Hew Providence, Dr. Wood; Toi'tugas, .Tas. Roosevelt.

This is probably the T. lagocepluilus of some others, but it is not the fish described under that name by Blooh.

The latter has a smooth dorsal region like the T. laevigatas, no dermal appendages, and a spotter belly, besides other

Characters it. is much more like the T. spmgleriot Bloch, but that species has a more extensive patch of dorsal spines,

and a caudal fln of uniform color, besides presenting other generic characters.

Bast Indies.*

According to Bloch it comes from the

*Tf,tuoi>on ri.oRKAUP, (lope sp. nov,

i concentric with and within the superciliary margin extending to tlie

.Eye, 4.25 times in head, 2.75 times in

Belly to vent, and anterior part of sides with strong distant bristles, tack to end of pectoral tin and head above to nares, with distant

weaker bristles. No dermal app lages. A groove trom the orbit to the tall o» each side of the hack, which arc nearly connected b

medially Interrupted cross groove at the occipital crest. A groove c

pre.xa.lar . egton and returning, but; sending also a curved branch round the front of each nostril.

muzzle; head, 8.66 times in total length. Anal tin behind dorsal, both subfaleate narrow, raysD.8; A. 7. Caudal long, truncate or

slightly concave. Interorbltal region concave, profile regularly descending. Length, live inches. Below immaculate white, a yellowish

band .'.., the sides; above reddish brown, ground reduced to narrow lines by the Innumerable small light (V white) spots with a ring nf

smaller spots around each, over the upper regions of the head and body. Caudal tin delicately oross-barred ;
other lins uiucolored.

Two specimens from the Sandwich [stands, obtained by .1. K. Townscnd twenty years ago. Thisspecies isallicd to the T. MopUmbmt,

Richn., but .litters in the fewer I'm rays, as well as the color.

Arothbonophbyab, Cope sp. nov.

Porn] elongate, the head one-third the length. to the base of the caudal tin ; distance from basis 1st dorsal ray to caudal hn, ,1 .,
tunes In

length trom caudal. Jaws nearly equal, eyebrows prominent front concave, profile of muzzle horizontal. Eye entering six and three-
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Diodontidw.

Biodon atinga, Linn., Pocy Rcpcrtorio, Cuba, 1808.

St. Martins Dr. Rijgorsma ; New Providence, Dr. Wood ; Tortugas, Mr. Roosevelt.

Var. with spotted abdomen, from Panama, Dr. Ruschcnbcrger.

Diomon hystkix, Linn., Paradiodon Bleek., Poey Rcpcrtorio, Cuba, 1808.

St. Domingo, Edw. L. Claik.

Ciulomyctkbus geometeictjs, Bl. Pocy Rcpcrtorio, Cuba,. 1808.

Tortugas, Jas. Roosevelt.

nETEROSOMATA.

Pleuroneciidir.

RiroMRoiDicnTHYS lunatus, Linn., Gi'mther Catal., IV., 433. Rhombut argut. Cuv. Regne Animal.

St. Croix, Capt. Davidson, Dr. Griffith ; St. Martins, Dr. Rijgorsma.

TEDICULATI.

Antennarvidm.

Antennarhts marmoratuk, Lesson, Bloch.Cuv. Val. XII., 397 ; Gttnther Catal. III., 185.

St. Martins, Dr. Rijgorsma.

Antennakius multioceli.atus, Cuv. XII., 420. Gi'mther Catal. III., 194.

St. Martins, Dr. Rijgersma ; St. Croix, Capt. Davidson.

Lopldidm.

Maltfie vespertilio, Linn., Cuv. Val. XII., 440. Gi'mther Catal. III., 200.

St. Martins, Dr. Rijgorsma.

LOTTIOI'.P.ANCiril.

SyngnatJiidn'.
Syngnatiius, sp.

St. Martins, Dr. Rijgersma.

Hippocampus guttulatus, Cuv.

St. Martins, Dr. Rijgersma.
HEMIBRANCn.il.

Fhtulariiiai.

Aulostoma coloratum, Midi. Trosch. Schomb. Hist., Barbadoes, 073. Gi'mther Catal. B. M., III., 530.

St. Croix, Dr. Griffith, Capt. Davidson.

PEHCESOCES.

AtJierinidce.

ATHERIKA stipes, Midler and Troschel in Schomb. Hist., Barb., 071.

St. Martins, Dr. Rijgersma.

Gttnther Catal. B. M., TIL, 400.

quarters times the teugthof the head, and 3.2 times the median Interorbltal space. Olfactory tentacles separated to base. Dorsal and
anal fins with contracted bases, higher than longs rays l>. 10j A. in, P. 16. Spines generally short, longest on the belly, a very few be-

tween orbit and operculum. The dorsal spines commence between the posterior margin of the orbits, and extend above the basis of the

pectoral j the laterals, to the anterior line of the. anal, except in a band from the pectoral where they seem to be wanting! caudal pe

d uncle chin and throat smooth. Length 0».38, (IS Inches) depth at operculum-0m -07.

Color, everywhere except on the belly, blackish, paler at base of caudal ; belly yellow (white). Numerous small (,002m.) '.' yellow spots

everywhere, arranged more or less in lines or in quincunx. They are more numerous posteriorly and on the lower regions. They are

also larger below, and vanish in the pale line of the belly. Caudal lln yellow (whttej Spotted, other unpaired fins uniform brown
;
pectoral

pale, very dark at base.

This line species was brought from the Navigator Is'ands, in the Pacific, by Dr. H. C. Caldwell. Its affinities are evidently to such

species as A. kappa, Itassell, and A. meleagris, KiclKln., but its slight spinous development and color, distinguish it from the numerous

species of the genus now known.
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Mugilidm.

MUGIL BEASILIEHSIS, Agassiz Spix. Pise, Brazil, p. 234, fide Giinthcr Catal. III., 481.

St. Croix, Capt. Davidson ; New Providence, Dr. H. 0. Wood.

SYNENTOGNATni.

Seornbreeoeidce.

ExoCOETTJS affinis,* Giinthcr Catalogue British Mus., VL, 288.

St. Martins, Dr. H. E. van Rijgcrsma.

Cyi-siluuus hillianus, Gosse. Nat. Soj., Jamaica, p. 11 ; Poey, Memorias, Cuha, II., 301
;
Giinthcr Catal.

B. M., VI., 284.

St. Martins, Dr. II. E. vau Kijgcrsma.

IIemtiuiamimius UMFASCIATUS, Ranzani, IT. riehardi, Cuv. Val. XIX., 20. llemirhamplim unifasciatus, Giinther

Catalogue VI., 2G2.

St. Martins, Dr. vanltijgcrsma. Saml. Powell obtained a specimen of this fish at Newport, R. I. I cannot find

that it has been previously recorded from the coasts of the United States.

Hemikhamfhus pleii, Cuv. Val. XIX., 21.

St. Kitts, B. II. Lightfoot ; St. Croix, Capt. Davidson, Dr. Griffith.

Bici.onk DIPLOTAENIA, Cope sp. nov.

Anterior dorsal and anal radii elongate, median and posterior dorsal radii equal. Caudal peduncle very much

depressed, wider than deep, but without any keel or trace of one. No teeth on the palate.

Jaws equal, not mentioning the elongate mandibular dermal process. Length of head 2.0G times in length to

base of inferior caudal border. Diameter of orbit just equal to interorbital width, and 2.5 times into postorbital

space. Pectoral fin equal same space. Top of cranium nearly smooth, groove interorbital only, shallow, with

median ridge. Maxillary bone concealed by preorbital, except an anterior terminal lobe. Form of body oylindric.

Fin radii D. 10 ; A. 17 ; dorsal commencing above fourth anal ray. Caudal fin moderately emarginate. Total length

0m.35. From end muzzle to rictus oris Om.002 ; to opercular border Om.101 ;
ventral fin Om.170

;
anal Om.22

;
lower

basis caudal Om.375. Twenty-throe rows of scales between dorsal and anal fins.

Color in spirits ; above brownish (probably green in life), below silver white, a blue band extends from the oper-

cular angle to near the origin of the caudal fin. This ison the median, part of its length black edged below, and then

yellow margined throughout its entire length below the black, and for a width equal to itself, i. o. 1.5 rows of scales.

St. Martins, Dr. R. E. van Rijgersma.

This species is one of the most elegant of the genus, and differs from the others already known from West Indian

seas. Neither the works of Poey, Valenciennes, nor Giinther contain the present one. Its maxillary bone, concealed

for most of its length, and emarginate caudal fin separates it from the species allied to B. Iruncata. In B. galeatus

C. V the head is much shorter, entering the length 3.5 times.

Belone macuiata, Poey Memorias, Cuba, II., 290.

St. Kitts, B. II. Lightfoot.

BELOKH OABIBBAEA, Lesuour Journ. Ac. N. Sci., II., 127, C. V., 430 ;
Giinther, VL, 241.

Loc ?

*jBxocoetus soylla, Cope sp. nov.

Ventral Ins extending nearlyto end of anal; pectorals extending to a little beyond the same point, uniformly colored. Orbit not

quite equal to muzzle, 8.6 Uincs in length of head, and .00 times in the flat interorbital space. Teeth very minute. Scales; 1. 1. 59, eight.

rows from it to dorsal tin, and 27 scales in front of latter. Fin rays D. XI j A. 11. Head one-fifth of total length (with caudal). Origin of

ventral half way between margin of operculum and inferior basis of lower oaudal lobe origins of dorsal and anal opposite. Color yel-

lowish silvery: fins white, except part of edge of pectoral, which is dusky.

Total length 0m.255i to tipper base of pectoral Oin.05; to basis ventral Om.117; to basis anal Omits. Depth of body Om-034, in fronto

ventrals. From the Coast of the Gulf of Mexico, said to be near Tobasoo, Mexico. Discovered by Dr. Bcrendt.

Near the IS. californi.ats of Cooper.

AMEIU. I'llILOSO. SOC—VOL. XIV 121
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Enchelyoephali.

Coiigridw.

CniLOKiimus svENSONir, Li'itken Vid. Med. Fore]. ICjobcnUavn, 1851, No. 1, Gfinther Catal. B. M., VIII., 51.

Char. gen. Fam. Congridm ; sub-fam. Myriformes (Bleeker). No pectoral fins; no vomerine teeth. Anterior

nostrils concealed beneath the lip near the orbit
;
posterior (anterior in position), not tubular, but apparently in the

edge of the upper lip on each side the muzzle. Caudal fin continuous.

This genus appears to be nearest the Muraenichthys of Blocker, especially in the lack of pectoral fins : it differs

from it in the inferior position and more tubsrlar character of the nares of the muzzle, and in the absence of vomerine

teeth.

Char, speeif. The anus measures the anterior two fifths of the length, and the anal fin commences immediately

behind it. The dorsal fin commences at a point half way between the vent and the end of the muzzle. The fins are

narrow. The body is compressed throughout, the muzzle depressed. The form is stout, the depth entering the

length only nine times. Eye entering interorbital widtli 2.5 times ; latter equaling length of muzzle. Two soricsof

shortly conic teeth on the palatines (Cuv. maxillaries meokel), and ten in two transverse rows on the premaxillary

nasals. Three series on the dentary near the symphysis to elongate teeth. Length m.0.08. Color, uniform dark

brown ; throat paler ; fins darker margined.*

From Id. St. Croix, West Indies, Capt. Thos. Davidson Coll.

PisooDONTorms latimaculatus, Poey Mem.

St. Martins, Dr. Rijgersma.

Anguittidm.

Anguit.la uostoniensis, Leseuer Journ. A. N. Sci., Phila.

St. Martins, Dr. Rijgcrsma.

COLOCBPHALI. f

Echidna catenata, Bloch. ; Poecilophn eatenatus, Kaup ; E. flavofasciata, Poey Ropertorio Fis. Cuba, II.,

204 (fide Gunther).

St. Martins, Dr. Rijgersma.

Gymnothoeax MiT.iARis, Kaup. Catalogue Brit. Mus., 90.

St. Martins, Dr. Rijgersma.

* Ophichthys stenopterus, Copesp. nov.

Tail nearly twice the length Of the head and body. Front convex longitudinally and transversely. Palatine and mandibular teeth in

two rows, the former throughout their length. Vomerine teeth in two series, here and there in three. Eye twice in muzzle. Length of

pectoral I'm live times in length of head, dorsal commencing above at point 1J^ length of the fin behind its extremity. Dorsal and anal

tins very low; both at their anterior portions a mere fold. Length m.0.82 ; Of head (to branchial silt) m.0.02.r>. Superior half the body

brown, Inferior white. Anal and dorsal fins white. Two specimens from Japan, presented to the Mus. Academy Nat, Sciences, by Dr. A.

A. Henderson.

This is one of the slender species of the genus, and is near the 0. lumbricoides of Bleeker. It differs in the more numerous palatine

teeth, more posterior origin of dorsal fin, and very much less elevated dorsal and anal tins, not having more than half the extent figured

by Bleeker in his Atlas Tab. XLVI 1 1., tig. 8.

t Holoptenirn, plumbed, Cope gen. et. sp. nov.

(Mar. (ten. Anterior nostrils (posterior in position) concealed within the lip in front of the eye
;
posterior nostrils tubular, detlected

ami posterior to the apex of the muzzle. Branchial slits approximated below the small pectoral fins. Extremity of tail finned. Vomerine

teeth present; no canines.

This is Sphagebranehut with caudal fin.

Char, specif Tall 1.5 times the length of head and body. Dorsal fin commencing two lengths of the head behind muzzle. Profile,

flat, muzzle narrow ; interorbital space less than muzzle, equal twice diameter of orbit. Mandibulars and vomerines, two rowed in front.

one-rowed behind
;
palatines two-rowed throughout. Total length 0"'.227; of head t)

m.025. Color brown above, leaden below.

West Africa, Dr. Gohcen.
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Gymnotiiorax rostratus.

St. Martins, Dr. Rijgersma; St. Kitts, B. II. Lightfoot; Now Providence and Bahamas, II. C. Wood, M. D.

Gymnotiiorax nigrocastaneus, Cope spec. nov.

Dorsal fin commencing above a point three lengths of tho gape behind the end of the muzzle. Anterior part of
head much attenuated; mandible longer than muzzle; orbit horizontally oval, its diameter entering the muzzle twice,
and the intororbital width once. Posterior nostrils a long and open slit equal two-thirds the diameter of the eye, com-
mencing on a line with its anterior margin. Anterior nareal tubes behind the end of tho muzzle, short. A single

row often small teeth on the posterior part of the vomer ; then three widely spaced elongate teeth on the front, and
an arched series of six teeth on tho outer margin of tho naso-premaxillary. Two series of maxillo-palatines, the
outer smaller, mingled with still smaller, tho inner larger, and freely articulated three in front and four behind.
Mandibular teeth one-rowed, four spaced long ones in front, twenty-five shorter, closely set acute ones behind.

Color dark chestnut, without markings. Top of head and borders of dorsal and caudal fins black. Length
Om.or,

; to branchial slit Om.077; to vent 0m.3G.

St. Martins, Dr. R. E. van Rijgersma.

This eel appears to be allied to the 0. infernalw and 0. erebus of Poey, but tho dorsal fin commences at a point
much posterior to that seen in those species, and thero are fewer teeth. I only know the latter from Dr. Pooy's
description.

Isospondyli.

ClupeidcB.

Clupea macropiitiialma, Ranzani. Gunthcr Catal. Brit. Mus. VIII. 421.

New Providence, Dr. Wood.

Clupea humeralis, Uuv. Val. XX. 393. Gtinth. Cat. B. M. VII. 432.

St. Croix, Capt. Davidson; St. Croix, Dr. Griffith.

ELASMOBRANCIII.

Squall

Ginolymostoma fulvum, Poey, Memorias, II. 342. Tab. 19. f. 15. Rcpcrtorio, 1808, 45

St. Martins, Dr. Rijgersma.

Ginolymostoma cirratum, Gmolin. 8. punctatus, Parra. 8. argiis, Bancr.

St. Martins, Dr. Rijgersma.
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ERRATA AND ADDENDA.
Page 17, lines li and 15—0. The bones here described as coracoid and limb bones are, it now appears to me, more

likely to belong to the hyoid apparatus, as they somewhat resemble corresponding bones of Nccturus ; the

genus Ocstocophalus was therefore probably branchiferous.

" 21, 1. 5, for "bo found" read, belong to one of them.

" 83, 1. 1, for " GXOCEPHAL.A" read GANOCEPPIALA.
" 87, 1. 17, for "caudals," read cervieals.

" 44, 1, 19, omit the word "form."

44, under Elasmosaurus, Leidy having attempted to show that Klasmosaurus is the same as Discosaurus Leidy,

which should also include Cimoliasaurus L., 1 have controverted the positions assumed, in Silliman's Am.
Journ. Sci. Arts, 1870, 189-268.

" 48, 1. 13, for "anterior" read posterior.

108, 1. 10. The discovery of the outer or shortest metatarsus confirms this moasurment ; its length is sixteen

inches.

129, 1.9. For "strongly cmarginato," read "narrowed to an obtuse extremity." After this see appendix,

p. 232, where a third species, A. A.iilis, Cope, is added, and a paper in Proceedings A. Phil. Soc, 1870

(November), where A. SYNTHETICTJS, Cope, is described, with two new genera ZygohammA, Cope, and

lIoMOKOPiius. These are with Adocus erected into the family of Adocidw. The new species are Z.

stiuatula and II. insuettjs, Cope.

" 129. 1. 21, omit Pleurosteruum, Bell.

" 130, 1. 8. for " Pleurostcrnum " read Adocus.

" 140, 22, the large specimen here described belongs to the O. platylomus.

" 137, 1.1. 4—11—13—10, for " cmarginatus " four times, read, platylomus.

" 143, line 21, for "223" read 2J.

" 151, 1. 7, for "widens" read wide as.

" 100, 1. 1, for PTEROSAURIA read (?) RHYNCHOCEPHALIA.
" 180, 1. 15, omit all after "A structure somewhat resembling," &c.

198, 1. 1. The vertebras described as pertaining to Mosasaurus brumbyi belong to another reptile, probably a

Liodon, wdiich I have called L. porlatus.

208,1. 30. Add hero three species described in Proceed. Boston, Society Nat. History, Dec,., 1870, Ltodon

icteiuois, Cope, and Liodon mudget, Cope, from the Cretaceous chalk of Kansas, and L. dybpelob,

Cope, from New Mexico.

227, 1. 9. Add here two new species described with the above ; Cijdastes cineiuakum, Cope, and C. anti-

vai.idus, Cope, the latter figure in this volume, PI. V. fig. 5.

" 233, 1. 17, for "lines" read times ; for "mesosterna" read mcsosternal.

" 233, 1. 41. Adocus vyomingensis does not belong to this genus, but to an allied form, Baptcmys of Leidy

and is probably of Tertiary age. Adocus proves to have an intergular scutum and be the type of a family

combining Cryptodire and Pleurodire characters.

" 239. The bird described as Meletujris superbus, 1 am informed by Prof. 0. C, Marsh, is the same as that

exhibited by him at a meeting of the Academy Natural Sciences, March 8th, 1870, (Proceedings p. 11) and

named MeUagril alius, Marsh. Of this fact I had no knowledge until after the above form had been

printed off, and now rely exclusively on Prof. Marsh's statement for the identification, as no description

accompanies the name, and I have not seen the types. As Prof. Marsh has priority of discovery and

determination, it is entirely proper that the species should hear his name, M. alius.

" 242, line from bottom, for "acquiescence to" read acquiescence in.

Note.—The present work was Itsuet] np to page IDS in AukhsI, I860 d up to page 235 In April, 1870, The third part la Issued In December, lS7n.
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EXPLANATION OF THE PLATES.

PLATE I.

Figs. 1-12. Vertebrae and limb bones of Polycotylm lalipinnis, Cope, from Kansas
;
(sec p. 34) one half tho

natural size.

1. Profile of separated neural arch of a dorsal vertebra from the left side.

1 a. Posterior view of same, showing deep compressed basis of the clovatod diapophysis.

2. Dorsal vertebra : 2a, the same from below.

8. Another dorsal vertebra posterior view ; 3a, tho same from tho left side.

4. Another dorsal, from a position less median than the last, anterior view ; 4a, tho same from tho left side • 4b
tho same, inferior view.

5. An anterior caudal vertebra from behind, exhibiting the surfaces for chevron bones
; 5a, the same from below.

<>. A more posterior caudal, obliquely crushed, showing proximal end of one limb of a chevron bono in place.
7. Two ooiissiued cervical vertebra! from below ; 7a, the same from the side, the neural arches being lost.

8. Proximal end of supposed ilium, external view (p. 37). 9, the undetermined bone.

10. Tibia; 11, tarsal bone.

12. Metatarsal and phalanges.

18. Portion of cranium of JIolops bremspiiiis, Cope, from above; 75 of the natural size. From Tinton Falls
Monmouth Co., N. J. In the cabinet of Rutger's College, N. J.

14-15. Hypnhcma laticavda, Cope, from Sampson Co., N. Ca., one half the natural size. In the state cabinet
at Raleigh, N. Ca.

14. Right external metatarsal.

15. A caudal vertebra
; 15a, inferior; 15b, posterior views.

16. Taphrosphy* nodome, Cope, one-half natural size, from llornerstown, Monmouth Co., N. Jersey. Portions
of two costal bones.

PLATE II.

Figs. 1-9. Elazmomnru* platyurus, Cope, from near Fort Wallace, Kansas. Fig. 1, one? forty-fifth natural
size; figs. 2-10, one-third the natural size.

Fig. 1. Restoration of the skeleton of Elasmosaurus plafyurus, Cope. Tho limbs, and the cranium behind the
end of the muzzle, are entirely hypothetical.

Fig. 2. Three caudal vertebra, probably eleventh to fourteenth, seen from the left side ; 2a, tho same soon from
below.

Pig. 8. An anterior median dorsal vertebra, seen from the articular extremity
; 3a, the same from beneath.

Fig. 8b. A median dorsal with subquadrate section, from beneath.

Fig. 4. Anterior dorsal of tho same, from the extremity
; la, from below.

Fig. 5. Two median oervicals, from tho side
; a, from below.



IV EXPLANATION OF THE 1'LATES.

Fig. G. Two distal cervical?, with (?) parapophysis preserved ; a, from below ; b, the articular extremity, the (?)

parapophysis of the left side broken.

Fig. 7. The connate atlas and axis.

Fig. 8. The extremity of the muzzle, from above ; 8«, do. from the side, displaying the broken teeth ; 8b, the

symphysis, from below.

Fig. 9. The alveolus and fang of a mandibular tooth.

Fig. 10. Sacro-caudal vertebra of Elasmosaurus oriental!*, Cope, from near Swcdesboro, Gloucester Co., N. J.,

inferior view ; 10a, from the side. Both one-third natural size.

PLATE III.

Four anterior dorsal vertebra; of Elasmosaurus plalyurus, Cope, of one-half the natural size, belonging to tho

individual figured on Plate II. Been from the right side.

PLATE IV.

Figs. l~'J. llolops obseurus, from Burlington Co, N. J., one individual.

Fig. 1. Cervical, dorsal and isolated lumbar vertebra) a littlo more than three-fifths natural size.

Fig. 2. Femur of same, one-half natural size.

Fig. 3. Humerus of same, one-half natural size.

Fig. 4. Vertebral column of a young llolops brenispinis, Cope, from Burlington Co., N. J., one-half natural size,

seen from below.

Fig. 5. Anterior dorsal vertebra of adult llolops brevispinis, Cope, one-half natural size, from the side ; fig.

5a, same from the front.

Fig. 0. Humerus of the same, one-half natural size.

Fig. 7. Posterior-median dorsal of Holops caudatus, Cope, from Barnesboro, one-half natural size.

Fig. 8-9. Vertebra) of llolops basitruncatus, Ow., one-half natural size (marked erroneously on the plato

Bottosauru* harlani).

Fig. 8. Cervical vertebra of tho same, from below ; fig. 9, lumbar of tho same, anterior ; and 9a, inferior views.

Fig. 10. Femur of llyposaurus rogersii, Ow., from the inside ; one-half natural size.

Fig. 11. Humerus of the same individual as fig. 10. Both from Barnesboro, N. J., and in the cabinet of tho

State Geological survey at Kutger's College.

PLATE V.

Fig. 1. Anterior dorsal vertebra of Palmophis HUoralis, Cope, from the right side
; la, from the front

; 15, from

below. From specimens belonging to the Geological survey of N. Jersey.

Fig. 2. Palmophis halidanus, Cope, anterior dorsal vertebra, from below : 2a, same from tho front
;
both this

species and tho last, of natural size. The latter in Prof. Marsh's collection, Yalo College.

Fig. 3. Dorsal vertebra of Glidasles iguanavui, one-half natural size, from the side ;
tho neural spine is broken

away ; 3a, anterior view ; 3b, view from above ; 8c, from below. This vertebra is in Prof. Marsh's collection at Yalo

College, Conn.

Fig. 4. Posterior lumbar vertebra, from Barnesboro, supposed by me formerly to belong to Mosasaurus depress-iis.

It is not probably that species, but more likely Liodon validus, but of this I cannot assure myself. 4a, from tho side
;

4b, from below. One-half natural size.



EXPLANATION OF THE PLATES. V

Pig. 5, Dorsal vertebra, referred in the text to Liodon lamis, but probably a Olidastes to be called C. anthalidus,

Cope (Proceed. Bost. Soc. N. Hist., 1870, December), scon from the side ; 5a, from below ; 56, from behind. One-

half natural size.

Pig. (!. Fragment of ramus mandibuli of Thecacliampsa sicaria, Cope, lateral view
; (i«, superior view ; one-half

the natural size. 6J, apex of the crown of one of the teeth, natural size. Specimens in possession of Philip T. Tyson,

Baltimore, Maryland, from the month of the Patuxent River, Md.

Pig. 7. Crown of the tooth of Theeachampsa sericodon Cope, from Charles County, Md. Natural size.

Fig. 8. Tooth of the same species, from Shiloh, Cumberland County, N. J. Natural size.

PLATE VI.

Cranium of Euclasies plaiyops Cope. Prom above. A little smaller than natural size. From Ilurffvillc, N. J.

PLATE VII.

Fig. 1. lfyostcrnal bones of Adocus pectoralis. From Medford, N. J. One-half natural size.

Fig. 2. Catapleura repanda. One-half natural size, a, nuchal, with first to middle of fourth marginal bones

of the right side ; 6, sixth marginal ; e, eighth and part of ninth right marginals.

Fig. 3. Osteopygis ernarginatus. One-half natural size, a, nuchal with first loft marginal, and parts of both

first costals ; b, fifth left marginal ; c, tenth left marginal ; d, anterior vertebral. From Barncsboro, N. J.

Fig. 4. 1'ropleura iopita. One-half natural size, a, nuchal, first marginal and first costal, broken
; b, third and

fourth left marginals; c, fifth left marginal; d, eleventh left marginal bone; e, humerus, anterior view;/, do.,

lateral view
; g, femur, anterior, and A, lateral views.

Fig. 5. Two costal bones of the same individual, one-half natural size.

Carpal bono of another individual (from Harrisonville, N. J.). Natural size.

Proximal phalanges of fore-foot of the last individual. A lateral view.

?Tcnth right marginal of Osteopygis ehelydrinus. Natural size.

Euclasies platyops. Profile of cranium. One-half natural size. (The artist has depressed the occipital

profile too much.)

Fig. 10. Metatarsal of Stylemys nebrascensis. Natural size.

Left pubis of the same. Natural size.

Right humerus of the same individual. Natural size.

Trionyx pennatus. Costal bone ;
distal extremity. One-half natural size.

Trionyx lima. Costal bone ; distal extremity. One-half natural size.

Trionyx halophilus. Vertebral and proximal portion of costal bone. One-half natural size. From

Summit Bridge, Delaware.

Fig. 10. Nuchal, and first and second marginal bones of Taptrosphys molops. From Barnesboro. One-third

natural size.

Fig. 0.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 11.

Pig. 12.

Fig. 18.

Fig, 14.

Fig. 15.

Fig. 1.

Fig. 2.

Fie. 3.

PLATE VIII.

Femur of Laelaps aquilunguis, Cope. External view. One-fourth natural size. 1 a, same, anterior view.

Caudal vertebra of the same, lateral view. One-half natural size. 2 a, same, anterior view.

Anterior caudal vertebra of the same, from above. One-half natural size.



VI EXPLANATION OF THE PLATES.

PLATE IX.

Fig. 1. Tibia of Laelaps aquilunguis, the inner side. 1 a, the same, anterior view. Size one-fourth nature.

1 c, distal extremity of the tibia.

Fig. 2. Fibula of the same, seen from the tibial or inner face.

Fig.. 3. Astragalus of the same, anterior view. One-third natural size. 8 «, external view. 8 b, inner extremity.

3 c, ascending apophysis.

Fig. 4. Distal caudal vertebra of the same. One-half natural size.

PLATE X.

Fig. 1. Penultimate phalange of Laelaps aquilunr/uis, lateral view. Natural size.

Fig. 2. Ungueal phalange of the same, lateral view. Natural size.

Fig. !3. Humerus of Laelaps aquilinyuis, external view. One-half natural size. 3 a, same, posterior view.

Fig. 4. Ischiadic bono of the same, the inner side. One-third natural size.

Fig. 5. Fragment of right ramus of the mandible of the same, with functional and succcssional teeth. One-half

the natural size.

Fig. G. Crown of a succcssional tooth of the same jaw (seen in Fig. 5 behind the second tooth). Natural size.

(The artist has represented the denticulate mx liner than in nature.)

Fig. 7. Beak of the Eocene fish Coelorhynchus omatus, Leidy. From near Petersburg, Va. From the collection

of John 8. Haines, Gcrmantown, Pa. The bones of the Laelaps figured in Plates VIII., IX. and X., are those of the

type specimen from Barnesboro, N. J,

PLATE XL

Fig. 1. Mandible of Lytoloma angusta, Cope. One-half natural size. Lateral view. 1 «, Same, from above.

1 b, median lateral marginal bono, lateral view.

Fig. 2. Posterior part of carapace of Taphrosphys sulcatum, Leidy. One-fourth natural size. The inner or

inferior view. (The artist has omitted the distal part of the iliac scar on the left middle costal bone of the plate.

Fig. 3. Cervical vertebra of llyposaurus rogersii from behind. Natural size.

Fig. 4. Laelaps aquiltmrjuis. Extremity of non-anchyloscd sacral vertebra of type specimen. One-third natural

size.

Fig. 5. Lateral view of a second sacral vertebra of same. 5 a, superior aspect of the same.

Fig. G. Mosasaurus depressus, os quadratum, distal extremity and part posterior hook broken off; external

view
;
one-half natural size

; from type specimen from Burlington Co., N. J.

Fig. 7. Mosasaurus maximus, os quadratum with the posterior proximal hook broken off; one-third natural
size; external view. Museum Kutger's Collogc.

Fig. 8. Suspensorium of Mosasaurus perhaps M. dehayi, from above ; 5-11 th, natural size
; 8a, posterior part

of the squamosal bone of the same specimen, in natural relation, except its removal to a short distance to show the
entering angle of the opisthotic.

Fig. 0. Long bone (?) of the pelvis or limbs, of Rhabdopelix lomjupinu, from the Trias. On the same block
of sand stone is the section of a vertebra ; natural size.



EXPLANATION" OF THE PLATES. Vll

PLATE XII.

\

Fig. O

Fig. 8.

Fig. 4.

Fig. 5.

Figs. 1-21. Clidaates propython, Cope, from Unioutown, Alabama; one-half the natural size.

Fig. 1. Cranium from above.

The same from below.

Profile of same, with under jaw.

Left quadrate bone external face ; natural size.

Axis, anterior view, showing odontoid process ; natural size.

Fig. 0. The same, posterior view.

Fig. 7. Three cervical vertebra) from below; the 8d, 4th, and 5th.

Fig. 8. The 9th, 10th, and 11th vertebra (dorsals), from above, displaying glenoid cavity and adjacent parts of

coraeoid bone, adherent on tbe inferior face.

Fig. 9. Anterior view of the 9th vertebra (from cranium).

Fig. 10. Inferior view of 18th, 19th, and 20th vertebra.

Fig. 11. Anterior caudal vertebra, from right side.

Fig. 12. Posterior caudals.

Fig. 18. Anterior view of a caudal vertebra from a position in advance of those represented in lig. 11.

Fig. 14. More distal caudals.

Fig. 15. Terminal caudals.

Fig. 16. Coraeoid and part of scapula of left side.

Fig. 17. Humerus, Ulna, Radius, and first row of carpal bones. (The latter were dislocated by the artist and

not accurately replaced by him ; thus the interosseous margins of the outer and middle oarpals should be continuous,

&o ) Natural size.

Fig. 18. Distal extremity of humerus.

Fig. 19. Proximal extremity of humerus.

Fig. 20. Right humerus anterior (exterior) face.

Fig. 21. Carpal bono natural size.

Figs. 22 to 24. Liodon proriyer, Cope, from the cretaceous beds of Kansas. Museum of Comparative Zoology,

Fig. 22. Muzzle from above, anterior to the middle of the prefrontal bone ; one-fourth natural size

Fig. 2?,, Same in profile.

Fig. 24. First maxillary tooth natural size.

PLATE XIII.

Fig. 1—9. Megadaetylui polyzelus, Hitchcock, natural size. From the museum of Amherst college.

Fig. 1. Left Femur, posterior view; la, inferior extremity from behind; lb, superior extremity antero-ex-

tcriorly ; lc, inferior extremity from before
; Id, same, cxtremital view.

Fig. 2. Fibula
;
proximal end at top, distal end at bottom of plate, middle of shaft lost.

Fig. 8. Tibia, proximal end external view ; 8a, same, cxtremital view.

Fig. 4. Fibula and proximal part of foot, from the outer side
; 4a, cuboid bone ; 4b, metatarsal.

Fig. 5. A dorso-lumbar vertebral centrum from below ; fig, 6a, proximal caudal from above showing the lower

margin of the latteral foramen.

Fig. 7. Two oaudal vertebra;, the anterior injured, and with a portion of a chevron bone.

Fig. 8. A distal caudal vertebra, side view.

Fig. 9. Right anterior foot.
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Fig. 10. (Erroneously marked 4 by the artist; see upper right hand corner of plate) connate ischiadic bones

from below
; 10a (4a), lateral view ; 10b (4b), distal extremity.

Fig. 11. (Below 2 ; number omitted in plate) probably pubes, side view.

I' I,ATE XIV,
' I 3-

Figs. 1 to 4. Bones of Boloilon lepturus, Cope, from Phconixville, Pennsylvania, from the private collection

of Charles M. Wheatlcy, A. M. One-third the natural size.

1. Median dorsal vertebra anterior view ; la, right side of the same.

2. Diapophysis of dorsal with tubercular and capitular surfaces, a little more posterior in position.

Fig. 3, 4, and 5. Three dorsal vertebra) in close connexion in the matrix but not consecutive in the skeleton.

Fig. 3, a dorsal near the position of lig. 2 from side
; 3a, from tho anterior extremity. Fig 4, a vertebra from a

position posterior to 3, from the right side ; 4a, from in front. Fig. 5, centrum without processes, of a vertebra from
near 3.

Fig. 0. Diapophysis with capitular and tubercular faces, of a dorsal vertebra from between 3 and 4.

Fig. 7. The hist dorso-lumbar vertebra, with slender diapophysis and united capitular and tubercular faces ; 7a,

tho same from behind, showing tho lateral facets for tho sacral diapophyses, and fragments of two or three dermal

bones covering tho neural spine
; 7b, the same vertebra from below.

Fig. 8. Caudal vertebra from tho right side ; 8a, tho same, posterior view.

Fig. 0. A more posterior caudal vertebra from tho right side ; 9a, tho same from below.

Fig. 10. A chevron bono posterior view.

Fig. 11. A number of ribs with a fragment of a vertebra above them.

Fig. 12.' Fragment of the pelvis ; a, the ilium ; b, tho ischium.

Fig. 13. The left femur
; 13a, proximal extremity ; 13b, distal extremity.

Fig. 14. Fibula, extremity broken off.

Figs. 15—25. Belodon prisms, Cope. Montgomery Co., North Carolina. Museum Academy Natural Sciences,

Philadelphia ; one-third natural size.

Fig. 15. Anglo of the mandible, showing the truncate posterior margin, and inferior suture of tho articular bono
;

15a, superior view of tho same showing the transverse cotylus for tho quadrate behind and margin of largo dental

foramen within.

Fig. 1G. Extremity of same mandible, right side of symphysis; 10a, same inferior view; 10b, fragment of frontal

bono with part of orbit.

Fig. 17. Anterior dorsal or posterior cervical of same, loft side ; 17a, same from behind.

Fig. 18. Portions of two dorsal vertebra!, the separate neural spines, one resting obliquely on the arch of tho

other.

Fig. 19. A caudal vertebra, left side ; 19a, the same, inferior view.

Fig. 20. A dermal bono ; 80a, a profile.

Fig. 21. (?) Ulna, proximal extremity ; 21a, end view.

Fig. 22. Astragalus.

Fig. 23. Cuboid bone.

Fig. 24. Metatarsal proximal extremity.

Fig. 25 Four marginal bones of tho right side of tho carapace of Lytoloma jeanesii from llornerstown,

discovered by Jno. G. Meirs
;

a, the first, b, the second marginals, the hitter without distal end ; c, perhaps tho fifth,

nearly entire ; d, eighth or ninth, proximal extremity wanting.
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